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zecutive SUMMIT 

LMCO"TIVE SUIARY
 

This working document contains the results of a study undertaken to evaluate 
Zn addition to describingthe Title 11 food distribution program in Senegal. 

the study, the document is eant tothe various methodologies and results of 
tool for Increasing program effectiveuess, It Is envisioned as the basis

be a 
an action plan for Implementingfor a workshop that will be held to formulate 


suggestions and recommendations vhich-have emerged from the study.
 

among
These suggestion@ and recommendations represent a collaboraclve effort 

,t Nucri.ion deAZD/Vahington. AID/Dakart DAZAS (Division d'ALimentation 
and Catholic Relief Services (CRS). This c llaboratcon occurred not

Senegal), 
but also throughout the dataonly during the Initial design of the project 

and analysis with on-site computers. It wascollection phase In Senegal the 
that only with the activebasic to the philosophy of the evaluation 

agedcies in the designt, analysi, interpretation, and
participation of all 

be successfully implemented to
recomendation phases could any needed changes 

the best results for the children of Senegal.ensure 

to the success of the project was the willingness of
A valuable contribution 

and support the evalua­
all participants to depart from established procedures 

,Ion team In responding to the unique circumstances they found in Senegal. 

Section I of the document describes the background of the project, its parti­
food is distributed vith the

cipants, and its goals. It shove how the 
In over 400 Sover ont run dispensaries (a more completeassistance of CRS 

B.) In Senaegal, the food
description of the CR5 program is found In Appendix 

is closely related to the Kinistry of eath's maternaldistribution program 
and child health program and the program for PPNS (?rog=ramDe Protection 

Outritionelle et Sanitsire-Groupes Vulnerables.) It was found that DANAS had 

been planning their own evaluation of MRS. A joint evaluation comittee Vas 
to determine if the goals of the Title It 13

established whose objective was 
programs wver being met by determining the adequacy of overall progrm design 

and by examining measured or estimated impact on the children of Senegal. 

the team's approach to the evaluation of food
Section I also describes 

as to malnutrition. A distinction is
supplementation programs they relate 
made between epidemic malnutrition wuere famine and lack of food due to crop 

failures or drought affects all of the population and the endemic malnutrition 
this evaluation perier. This type of malnutritionseen in Senegal during 

a months association with infectiousstrikes children few after birth in 

diseases such as disrrhea, pneumonia, and malarta.
 

curves of children in the lowest socio-ecoomic group of
Characteristic growth 
the less developed countries of the world are described. These curves reveal 

a marked decrease in growth velocity somewhere between six months ad 3­

years of ag, in association with high motbidity and mortality. While normal 

after this period, the surviving children will be
growth velocity resumes 

smaller than the reference populati o.
 

Ir esiguing the evaluation, the team emphasised the following: (1) the nsed 

c, assume an ecological perspective toward malnutrition seen in Senegal In 

order to examine multiple points of potential intervention; (2) the Importance 

Zvi
 



Executive Sumar 

of taking a cautious and critical approach to the validity of data; 

(3) analybis of a comprehensive spectrum of indicators to determine program 

impact necessitated by the lack of sensitivity of anthropometric indicators of 

nutritional status In the absence of severe clinical malnutrition. 

Section 11 of this document presents an overview of the evaluation project and 

a description of the circumstances in Senegal that influenced the design. The 

evaluation was accomplished in three phases: Phase I was the design phase, 
and Phase?hase II, the data collection and analysis consisting of four parts, 

111, a workshop. 

Phase I - Design 
Phase 11 - Data collection and analysis 

Part 1. Sine-Saloum study 
Part 2. 400 master charts from CRS Dakar 
Part 3. Growth data on 6,369 children from 45 .:ando centers 

Part 4. Field work
 
a. 17 Centers
 
b. 45 Centers
 
c. 16 Centers
 

Phase III - Workshop
 

The four components of the data collection and analysis phase represent 

distinct studies. Part 1 was the evaluation of a random sample of mothers and 

children in the rural area of Sine-Saloum that was conducted in collaboration 

with CDC. This evaluation provides information which can be used to distin­

guish participants from non-participants in terms of size, diarrhea rates, 
It* further assesses mothert'and mortality.socio-tconomic indicators 

which cause illness and malnutrition in their children,knowledge of factors 
reasons for non-participation, and the effectiveness of targeting.
 

Part 2 contains an analysis of sumary charts from each cents which are sent 

to Dakar monthly. These charts contain the number of children in each size 
international
decile each mounth. Children below a certain size relative to 

Therefore, these charts providestandards can be thought to be maluou ished. 

a monthly picture of malnutrition rates for the entire country. An 

unsuccessful attempt was made toefind an association between a disruption of 

food supplies and the size of the children after the disruption.
 

Part 3 of the study examines the grovth registers for the past three years 

which allowed assessment of nutritional status for children in 16 centers with 

were taken from 45 randomly selected centers.usable growth data which 
the monthly weights of each child which allowedInformation was available on 


size at entrance.
assessment of nutritional status based on growth rates, 


consistency of attendance, drop-out rates, and turnover.
 

field work comprised the fourth component of the evaluation. AExtensive 

preliminary investigation was undertaken during the design phase of the study
 

centers. This served as
when the evaluation team conducted site visits of 17 

more formal
the basis for later data collection and field work efforts. The 

The first was a survey of a randomfield work was accomplished in two parts. 

regional directors conducted by the team
sample of 45 canter chiefs and some 


for Part 3. A second field studywhich was collecting the growth charts 
provided detailed Information on 16 of the 45 centers.
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laeutve Summary
 

Section III of this document contains a chronological account of the dat&u 

collection and analysis. It describes how much of the actual analysis of the 
in Senegal and how the team encourageddata vas accomplished c'llaboratively 
a package of statistical programs wasparticipation by all agencies, (e.g., 

to so that continuing data processingsent to Senegal prior the team's arrival 
could be performed there.)
 

methods andSection IV of the document: presents a detailed account of the 

findings of Phase 11: part I of thts-phase vas a study of a sample of all 

mothers and their children from the non-urban centers of the province of 

This study involved a comparison participants andSine-Saloum. 
centers. In those.villagesnon-participants in villages with and without PNS 

where there were PINS cencers. 181 families (59.5%) had participated, 97 

knovledge of the program but had not participated, and only 26
(31.9Z) had 
(8.6Z) had never heard of the program. Thirty-ftive of the 97 families who did 

not participate but who had knowledge of the program had children who were not 

eligible to join, (t.e,,tihe children wert too young or too old.) Of the 

remaining 62 eligible families not participating, 2.5 (38.72) vwnted to join
 

the program but could not because either enrollment was closed or they did not
 

know how to join.
 

results suggest that the socio-economic and occupation levels of the
The 
were similar o slightly lower than those of the
mothers of participants 

but appeared higher than those ofnon-participants who knew about the program, 
who did not know about the program. In order tothe non-participants 

distinguish between the socio-economic status of the patticipants and 
veto in occupational level, ethnicitynon-participants, differences ezamaned 

and religion, educational level of the fathers, mothers' ability to read 
which the family lived.French, and type of house in 

difference between the participantsIn general, there did not sees to be much 
of the program. Some of theand the non-participants who had knowledge 

to portray thevariables such as education level and type of house tended 
knew about the program at a slightly highernon-participants who 


socio-economic level.
 

not know about the program, however, were veryThe un-participants who did 
that they were at a lowerdifferent. The trends in results indicate 

socio-econcmic level than both the participants and non-participants. 

It was also observed that individuals in non-PINS villages were of 

consistently lower socio-economic status than those in PINS villages. 

of diarrhea eoreNo significant differences in weaning practice or incidence 
was
observed between participants and non-participants. Diarrheal disease 

groups with almost 50% of the sothersfound to be very prevalent among both 
two weeks
reporting that their youngest-born had had diarrhea during the 

These rates where highest in children between the agespreceding the survey. 
of six months and two years. When questioned as to appropriate treatment 

less than 2Z of the mothers responded that oral rehydration wasused, 

employed.
 

Despite these similarities, Important differences between participants and 
Impact of the presentnon-participants were observed that suggest an 
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educational program. During the initial field visits, it was found that pain 
de singe (monkey bread frou the Baobob tree) is recommended by many center 
directors for the treatment of diarrhea. The resul,3 show that this sode of 
treatment Is used more frequently by participant than non-participant mothers. 
In addition, non-participant mothers veto generally much more likely to have 

used no treatment at all when compared to participant mothers. In addition, 

many more participant mothers reported that they uswd prophylactic nivaquine 

in the of This vas true in the absence oftreatment malarial fever. even 
children ver --..also more likely to have receivedfever. Participant 


vaccines against tuberculosis.insuizations for polio., measles, and SCG 
Clearly, the education program has a high potential for influencing the health
 

and nutritional practices of the mother.
 

The overall prevalence of diarrhea was found to be remarkably high in the 

children of this study. The prevalence rate among the mothers' youngest 

children was almost exactly 50 percent, and among all children under 6 years 
observedof age was approximately 40 percent. No significant differences were 

in these rates between participan: and non-participant children or between 

PPNS and non-PPNS villages. 

A close examination of the relationships between diarrhea prevalence and age 

indicated that the prevalence is relatively low among children less than 3 
and amongmonths old. The prevalence rate then increases reaches a maximum 

children 6-8 months old (slightly in excess of 60 percent), remains high with 

a gradual decline prior to 2 years, and is then followed by a rapid decline. 
were seen in diarrhea prevalence among PPNS participants andNo differences 

non-participants although male children had consistently higher rates than 
female children. 

used to assess size of theFive different anthropometric measurements were 
children and their rates of malnutrition. All comparisons were made using the 

international CDC/WHO reference populations. The measurements calculated 
age, arm circumference
included weight for age, weight for height, height for 

for age, and arm circumference for height. An examination of the use of these 

various anthropoustric measuramenta to define malnutrition is included in 

Appendix C of this document. Essentially, malnutrition is defined by the 

child's degree of smallness when using cross aectional data. When using 

longitudinal data, malnutrition of a child is defined-by comparing the rate at 

which he gets bigger (growth) with the reference population. 

Appendix C compares the use of 70Z of the reference population weight per age 

define malnutrition for surveillance purpose& "i-= using an 80: cutcut off to 
off point. Although the 80% cut off is more sensi ive (.., includes more of 

purposes), the 702
the actually malnourished and is preferable for scree.n g 
actually malnourished)is much more specific (i.e. includes fever of the not 

and probably therefore preferable for surveillance. :n addition, this 

discusses the limitation of using percent of median in evaluating theappendix 
that occur with thenutritional supplementation program because of the charges 

ale of the reference population. ielative accuracy of classification
 

statistics and product moment correlation coefficients are presented and
 

discussed in this Appendix for the pairs of anthropometric measures.
 

patterns
Almost all of the various anthropometric measures reflected the saga 


of prevalence for malnur.rition wi:h age. The general rates tended to be low
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for the first six months of age, increase sharply at: approximately 6-8 months 
cut off point is used).. and 

of ago (5-20Z depending on what anthropometric 
of age when the rates

remain elevated until approximately 3 yearsthen 
the sane for participants and non-participants in

decrease. This pattern was 
?INS center.villages with and without a 

was that with very few exceptions, the 
An important and consistent finding 

are higher among children defined as alnourisheddiarrhea prevalence rate 
regardless of the choice of anthropoetric measure used to define malnutrition 

The multiple regression and discriminant analysis
and across all ass groups. 

results quantify and emphasize the Independent Impacts of recent diarrhea in
 

predicting nutritional status. 

findings in this study concerns the patterns of
One of the most important 

the children of Senegal. Life table analyses were performed
mortality seen in 

about their children who had 
on data derived from questions to the mothers 

died. While this methoe would tend to underrepresent actual levels of
 

mortality, group comparisons of patterns of mortality probably remoin valid. 

rates
Program participants In MS villages experienced 1lever 5-year mortality 

with the most similar cumulativethan any of the other groups. The group 

survival across age' intervals was the participants In the non-PPNS villages.
 

The highest "relative risks" for death among nou-participants in PINS villages
 
during the age interval


(relative to participants in PINS villagaes) occurred 
inexpected among the non-participantsfrom 6-24 months. This is as would be 

lower
PNS villages who had never heard of the program because they are from a 

But a striking finding Is that the non-participants who
socio-economic group. 
had heard of the progrm had a similarly high "relative risk" of dying in this 

slightly higher socio-economic 
age group even though they are at the same ar 


level than the participants.
 

This possible Increase in the mortality rates seen among nonparticipants could 
degree a comparison of nutritional status of

invalidate or compromise to some 
children. If more of the non-participants die 

participants and non-participant 
and those children dying were generally smaller (as seen in the results of 

would consist of non-participant children who are
Fart 3) the surviving group 

analysis that does not take this phenomenon into account may
better off. An 

it is unlikely that the mortality trends seen In these
be Invalid. However, 
two groups in this study could have seriously affected these resu ts. 

Part 2 exaned the geographic distribution of the feeding centers and the 
changes in

size distribution of the children in these centers, and assessed 
on size relative to international reference levels.nutritional status based 

reference levels for
The, percentages of children vho were less than 70Z of the 

weight for age were examined for all months. Marked seasonal changes In the 
with highest rates seen in the 

percentage of these small children were noted, 
rainy season, Soptember and October. In addition.

months at the end of the 
fewer small children in the urban

regional differences were observed with 

resion of Cap Vert.
 

of the centers are located in villages, and 252 are located n semai
Two-thirds 
urban areas. Less than 102 of centers are Located in urban areas. The urban 

areas seemed to have fewer malnourished children. The disruption of food 
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distribution occurred randomly throughout Senegal for periods of I to S 
months. a.though the disruption had a significant impact on attendance, no 
changes ver seen In the nutritional status of the children because of the 

of the disruption and because of other methodological
short duration 
constraints. 

Part 3 focused on the growth pattern of children from 76 randomly selected 
growth data. For some of the children, infornation vascenters with usable 

and exit dates, and monthly weights.available on date of birth, sex, entrane 

and for 4, 245 childrenData were available on 6,369 children of knovn Sender 

on whom entrance date was known. Ninety percent of the children entered below
 

two years of age, and fifty percent entered a: about six months of age. Very 

few were allowed In after three years. The turnover each month is between 1 

and 3Z 

The nutritional status of children at entry into the program is related to 

age. Only 3.9% were below 70: of reference of weight/age if they enter the 
This percentage increases for children
 program at less than 6 months of age. 


months of age to 17.6Z. The percent of childrenentering between 12 and 17 
malnourished at entry then slowly dcreases by age group at entry, (for 

12.9Z, months, 11.6%).children 18-23 o;Lths, 13.8%, 24-25 months, 36-47 
similar toThese differences in the nutritional status of now entrants are 

changes occurring in the general population in Sine Saloum in Part 1 and in 

other less developed countries (LDSs). 

This general pattern of change of nutritional status with age is also seen 
in Part 3. No significant differences were
 among the program participants 


malnutrition among participants from
seen between the age specific rates of 
Part 3 from Sint Saloum and the random population drawn in Part I from Sine 

Saloum. However, this may not be a valid comparison because of the mortality 

trends between the participants and non-participants shown in Part 1, and 

because this analysis did not include confounding factors on length of time in 

program. 

in the nutritionalAnother phenomenon observed in Part 3 is the difference 
astatus between children of a certain age who have been In the program for 

period of time and those children of the same age who enter later. Those 

children who 'ave been in the program for longer amounts of time are 
Although selections bias
characterized by a better nutritional status. 


at entry could account for these results (i.e., mothers who arerelated to age 
more conscious of the health of their children may enroll their babies earlier 

as suggested below in :he fieldwork section) to some extent, these results can 

be considered evidence (but not proof) of nutritional impact.
 

Since growth is one of the most sensitive indicators of nutritional status, 

regression analysis was performed on the longitudinal data to see what factors 

were nost predictive of growth during specific age periods among the program 

participants. For growth during the age interval of 6-12 months both sex and 
n addition, the number of
participation rates were significantly predictive. 


months in the program had a small. but significant independent predicti-ve
 

effect on change in nutritional status, (i.e., growth rates for the 
of the variation in


months interval). This variable explained 0.5 percent 
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was not explained by eitherweight for age a-score at 18 months of age which 


weight for age s-score at age 12 months or by weight for age a-scor at entry.
 

3 also show the marked seasonal Impact on nutritional status.
The data in Part 
The nutritional status of children in the program is worse during the months 

and seasonal differences
of September to October (the end of the rainy season) 


are seen primarily in the younger children (below 12 months of age.)
 

17 centers

Part 4 of the proj ect consisted of thafieldvork. The tenm visited 

The first part of the formal
in June 1982 during the project's design phase. 

In the origi al design, these
field work was accomplished in January. 1983. 

from a random
field visits had been planned exclusively to gather registers 

tern also developed a questicuar e
sample of 45 centers. However the DWAS 

to the center chiefs vhiah would provide an overview of the 
to be administered 

Most of the centers are government-rn,
operations of the program tn Senegal. 

religious orders and social

dispensaries. Others are run by the Red Cross# 
cent(r serves 285 children in groups of 30-35 per visit. 

groups. The average 
with 3 years of training. Many directorswere state nursesNot directors 

area but seldom moreother food distributed in thestated that thera had been 
than once and consisting of less then 5 kg/person. This survey also shoved 

the children of the centers were
that the most frequ4ent causes of death among 

registers
malaria, measles, and diarrhea. The team also examined the growch 

found th,.t over 80% of the centers had data considered to be legible and
and 
consistent.
 

The team from DANAS also developed and administered a series of open-ended 

center directors and regional coordinators soliciting
questions to the 


progas. Responses Indicated problems

criticisn and suggestious about the 
with lack of training on nutritln. in-service job training for agents, a 

materials, and supervision. Nevertheless, the
shortage of demonstration 

of those interviewed recognized that 
survey revealed that the great majority 

a real impact on the nutritional *,4scus of children.
the program had 

to the positive chanKes the programs
Respondents credited this improvement 

regarding the vay they feed
fosters in the attitudes snd behavior of mothers 
their children.
 

of the formal fieldvork was accomplished by two teems which
The second part 

The team interviewed 3 mothers per
visited 16 selected centers in May 1983. 

cxained their knowledge, motivation, and initiative. These 
center and 

found to be related to the length of time the mother had been in 
factors were 

the presence of audio visual materials.
the program, directors' capability and 

the mother groups had initiated activities beyond the feedingIn some centers, 
prop such as collective gardening and fundraising activities to earn 

revenue to buy medicine. 

The teas also examined differences in participants by age of entry of their 
enroll their

children into the program. They found that the mothers who 
better motVated, understood more of theft


children at younger ages were 

children's needs and were more sophisticated. In addition, they usually had 

had other children in the program previously. Some mothers said that the 

others of late enrollees were negligent. Rowever, late enrollment say be 

for example, we have seen in Part I that close attributable to other factors. 

to 40 percent of the mothers with eligible children wanted to enroll but 

were
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did not know how -to enrollunable to because the program were full or they 
th ir children. 

The tam also examined the training of center directors. They found the 

training to be sporadic, brief. and devoted mainly to learning about nev forms 
teachused for food distribution reporting rather than on what or how to 

mothers. In addition, they found that technical supervision for education 
for teaching mothers is not provided. The centercontent and techniques 

with the lack of Incentive pay for
directors also expressed dissatisfac.ion 
the "extra" duties performed with the food distribution and child weighing 

also examined center workload and availability of 
program. The team 

and food.educational materials 

Section V1 provides a sumary of the evaluation team's assessment of program 

effectiveness. The conclusions were derived from an overall assessment of the
 

as well as the actual impact on the children progras attributes and design, 
seen 	in trends of Improved mortality rates for participants in

of Senegal, as 
attempt


the program. In regards !o the former, the team felt that while an 

was made to integrate health and nutrition, In philosophy and practice, the 
Although an effort is two are perceived as separate and unralated entities. 


factors
made to educate the mothers on those illness and feeding that 
children, it was the conclusion of

influence the nutritional status of their 

the evaluatiot" team that the educational program is deficient In focus.
 

material and training.
 

two 	 involved,
The Evaluation Tam also concluded that because agencies are 

i.e., CRS and DANAS, lines of communication and authority are not always 
clear 

and so there exist problems In supervision, training coordination and 

Other aspects of program administration such as 
sotivation and training. 

targeting and coverage, and encouragement of consistency of attendance war 

well carried out, although the evaluation team suggested that certain 

regard to extending coverage of the program to
procedures be reviewed with 

more vulnerable children.
 

the data analyses and field observations, it was the conclLsion
Based on both 

the 	team that the program contributes to coubatting malnutrition in 
of 

children and has enormous potential for further Impact on the nutritional 

status of the children of Senegal. 

Section 711 provides a detailed description of those areas In which the 

evaluation team recommends changes !or increasing the impact of the 
program: 

the mothers must be designed and implesented1. 	 Education programs for 
nutritional factors
 

so as to emphasize both the health and 

associated with malnutrition in children in Senegal. This should 

include education on the Importance of oral rehydrution as well as 

the appropriate use of weaning foods.
 

Formal education and training programs in health and nutrition must
2. 

be established for field workers.
 

3. 	 letter coordination is needed between CR5 and DANAS and supervisory
 

roles of personnel must be clarified.
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increase the impact of the propam, geoFaphic targeting and4. To 
other means should be eplored to increase the coverage of the 

program to the most vulnerable.
 

should be established by the

S. A monthly surveillance system 

of SeUnegal inistry of Health in collaboration vith CRSgoverment 
of the children in the feedingto monitor the nutrition status 

Data which can be used for this purpose are already beingcenters. 

routinely collected by CLS-.
 

that the desip of a viable
Et is basic to the philosophy of this evaluation 

out the recommended changes is only possible-vith theaction plan for carrying 
of all those agencies responsible. To accomplish this it

active participation 
that these agencies attend a workshop. The goal of the

is recommended 
each of the

workshop is to forulate a specific action plan for 
of this working document.recouendations based on the findings 

for implementing recommendations based on this
In formulating plans 

research team again emphasizes the need for the activa
evaluation, the 

a forum for
participation of all groups involved. The workshop will provide 

to discuss this evaluation and recomendatilons.bringing these groups together 
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SUKKARY OF FINDINGS
 

This 	evaluation focuses on addressing three central questions: 

1. 	 Is the program reaching the most vulnerable children, i.e. the 

economically needy and nutritionally at risk? 

program on the2. 	What is the nutritionai. and health Impact of the 

participating mothers and childress 

3. 	 In what a:eas can the program be strengthed to Improve Its Impact? 

TAPRGETING 

Geotraphic
 

of this study strongly indicate that malnutrition isThe results of Part I 
more prevalent and demonstrates more seasonal variation in the rural areas 

compared to urban areas. Less than ton percent of the centers are located in 
situated In rural
urban areas and approximately tvo-thirds of the centers are 

areas. Thus it appears that the program is geographically raouably 

vell-focused.
 

Villaces
 

study suggest that ?PNS villages (not
Results presented for Part 1 of this 
PPNS are more 	 non-PNSincluding urban centers) developed than villages.
 

These differences vere noticed, for example. vith regard to type of house,
 
mother's French school attendance andhusband's occupation and education, 


Trench reading ability, and in rates of DPT/polia, BCG and measles vaccination
 

of youngest children. The differences, although significant and consistent,
 

vere not great. Similar differences were seen in the children's nutritional
 

status and mortality rates.
 

on the health delivery infrastructure of Senegal
This program depends heavily 

(approximately 85 percent of the centers are in dispensaries or maternities),
 

and these results are therefore not unanticipated. The bulk of this evidence
 

indicates that centers are not situated in the less developed comunities.
 

Sodao-Economic
 

Small but 	 differences vere observed between participants and
cosistent 
non-participants in PINS villages in the Sine-Saloum (?art .) study. These 

that 	PPNS program participants are on the
findings consistently indicate 

average of lover socio-econonic status than non-participants. There is a 

small group of mothers (8.6Z) in MrNS villages who have never heard of the 

progrm. This group of non-participants is of consistently lover 

children had higher mortality rates than all
soclo-economic level and the 

consist of a characteristically
others. Consequently, this group spems to 


different group of mothers in the PINS villsges who are not being reached by
 

the program.
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Age and Nutritional 

it was shown that the distribution of nutritional status of new prograM 
by age resembles those of similar populations in other LDCs. A-lentrants vo

results Indicate that neatly all new entrants during 1980-82 vere under 
veto under six months of age at the 

years of age and slightly aver one-half 
of entry. It is Important to continue to select young children in lighttime 	

of these young children. Under the ageof the observed ualnutrition patterns 
of three years. it is uch too difficult to target children on the basis of 

size in commmities where malnutrition is endemic. Essentially, the 

small children with infectious disease and potentialprevalence of 
group would probably bemalnutrition is so high that targeting within this age 

inefficient.
 

ROGRUM MACT 

Nutritional Status 

higherAn association was observed between length of time in program and 
There was also an associatian observednutritional statu* of child-en. 

rates for certain vulnerable agebetween length of time in program and growth 
periods. These findings veto comparable to the results of other evaluations 

in this respect. Decause of methodological constraints snd potential 
however, it is not possible toconfounding effects of self selection, 


attribute this associatio solely to the program.
 

Motality 

Mortality rates in the mot vulnerable 	 age groups were observed to be 
than non-participants. while theseconsistently lover for progrm participants 

two groups appeared to be from a similar socia-econouic level. Evaluation 

that the in program improvedteam believes participants the should have 

survival races because of a possible total program affect due to food 
trends toward increasedsupplementation, ad/or nutrition education, observed 	

andrates, increased practice of preventive malaria measuresvaccination 
services, e.g.. higher rates of post-natalincreased utilization of health 


visits.
 

Realth Status of Children/Use of Primary Health Care 

team believes that the program participants should have improvedEvaluation 
towards increased vaccination rates, Increasedhealth status because of trends 

increased utilization of healthpractice of preventive malaria measures, and 

services.
 

that food distribution
demonst:ate
The results of this study clearly 
cars.of
encourages center attendance and the use available primary health 

?articipant mothers in Sine-Saloum were more likely to return to the center 
their children werethan non-participant mothers for post-natal visits and 


sore often vaccinated against meales.
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Mother's Xnowledge of Health Care 

The results of the Sine-Saloum survey suggest an impact of the educational 
component of the program. The data reveal that pain do Singe, one of the 
treatments for diarrhea that Is currently being taught by the program, is used 

slightly but not significantly more frequently by participant than by 
non-participant mothers. Participant mothers also demonstrated trends towards 
hilher rates of ualaf-la prophylaxis and treatment than non-participant 
mothers. 

AREAS IN WICH THE ?ROGPAM MAY BE STREGHNE 

Intearation of Nutrition and Heal.h 

An attempt is made via the education program to integrate health and 

nutrition. In philosophy and practice, however, the two are perceived as 
separate and unre.ated ent: ies. 

One of the most iportant findings n1 this study is the relationship between 
prevalence of diarrhea and lower nutritional status in children. Overall, 
approximately 40 percent of the children had diarrhea vithin two weeks prior 
to their mothers being interviewed during the survey. The results of Part I 
of this study provide conclusive evidence that this disease is related to age,
 

same as
sex and nutritional status. The age range most affected is the that 
where growth in these children declines, 6-24 months, and males had 

over all age groups. Theconsistently higher incidence rates than females 
authors (as have investigators at CDC) have concluded from analyses of these 

data that prevalence of diarrhea is also associated v~ith lower nutritional 
status - regardless of the choice of anthropometric measure for its 
definition. 

Diarrhea was mentioned by the Hedicin-chefs as being one of the most common 
causes of death for the children attending the centers. There were no 

and non-participantdifferences in diarrhea prevalence between participart 
children and a virtual complete lack of knowledge anon, the mothers of both 
groups regarding its appropriate treatment. These finding must be considered 

impact because of the influence ofextremely important for improving program 
this very coaon disease on both the nutritional status and mortality of these 
children.
 

Tar.etint and Coverate 

The coverage of the program is estimated to be 10.3 percent of all 
ale In Senegal. The program's targeting of thechildren under 5 years of 

good. Howevere, the programyoungest age groups for new entrants is ver. 

population is aging (approximately 20% of the children are 3-5 year olds)
 

which results in decreasing efficiency in ocverage of children most
 
age). Coverage could be increasednutrionally at risk (under three years of 

though tha development and implementation of rules governing program 
participation. For example, targeting could be refocused to under 3 year olds
 

or household duration of participation could be limited so that other families
 

with young children might have the opportunity to participate.
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Among those fai.ies vith equal access 	 and who know about the program, the 
most. The approximately 102 of thelower socio-econoi@ groups participate 

are in a lover socio-econo.icpopulation who do not know about the program 
slight attempts being made to target the group. At this point a-are are only 

lim-tt the duration of aneedy communities aid no attempt is being made tomost 
cess to th, program. The 	 program Is currently full and manyfamily's a 

children are waiting to nter:. 

Education of the Mothers
 

educate the mothers but the program is deficient inThere is an effort to 

focus, materials and personnel training.
 

Trainins of Personnel
 

While programs are usually administered by trained nurses, the basic training
 

and continuing education tre inadequate to meet the needs of the program.
 

Zn addition, there is no instruction provided in how to train or supervise 

personnel Ln the field.
 

Supervision, Coordination and Motivaticd 

much tovard administrativeThe supervisi~n of the program is oriented too 
matters and there Is no technical supervision of the veighing and mother 

education sessions. 

The lines of authority, responsibility and supervision of the program are not 

clear. Zn addition, there is a severe motivational problem because many of 

the personnel view the program as an unreimbursed and separate ddry. 

Workload 

In certain areas of the program, personnel are overworked so that their 
of organizationaleffectiveness is impaired. This is often a problem of Lack 


framework.
 

Use of Surveillance Techniques to Monitor 	and Manage 

to follow center trends but are not as yetGrowth surveillance data are used 

used in national programs of nutritional surveillance.
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I. TUITRgOCTION 

A. lackeround 

The P.L. 480 Title 11 food assistance program was mandated by Congress in 

1954. The primary objective of the. act was to combat malnutrition, 

especially among children. Ths act additionally sought to promote economic 

and community development in less developed countries. 

Zn Senegal, approximately $10,O00,000 worth of food is distributed annually 

this progran to over 100,000 children. This distribution%CRisunder elief Services (CRS).
the assistance of Catholic

accomplished through 
is also charged with the responsibility of educating the mothers of 

Influence nutritional status.recipients about those factors which 

of the food In Senegal takes place In over 400 feedingThe distribution 
centers. Most of these centers are located In dispensaries that are run by 

of Health (MOE). The operation of the foodthe Senegalese Ministry 
and MOB health prograns indistribution program the maternal and child 

Senegal are therefore, closely related through the PNS p:ogram. 

As part of its on-going program of administration of P.L. 480 programs, and 

in accordance with congressional mandate, the evaluation office of Food for 

Peace and the Nutrition Office of AID, Washington. performs evaluations of 

its Title 11 food distribution programs throughout the world. This 

is part of that process. In addition. AID/Senegalevaluation project 
requested the evaluation as part of an examination of Its entire program in 

order to improve planning and to Integrate its nutrition and health 

projects. Additionally, the Division of.Nutrition of the Ministry of Health 

DARAS (Division d'Almentation et de Ia Nutrition Appliques au Senegal) had 
of the PPS (Progrm de Protectionbeen planning their awn evaluation 

Nutritionelle et Sanitaire - Groupas Vulnerables) program in compliance with 

its mandate to evaluate the program for the Senegalese Government. 

A joint evaluation coinittee was established which consisted of the 

evaluation team from International Science and Technology Institute (ISTI), 

Washinston. D.C. and representatives from AD/Dakar, DAMS, and CRS. The 

aim of this comittee was to determine if the objectives of the progm were 

being mt. This objective was to be accomplished by determining the 
onadequacy of propgsm design and by examining measured or estimated Impact 

of these determinations, thethe children of Senegal. On the basis 


comittee was to then implement changes that were recommended to improve the 

functioning of the program. 

PhaseThe group designed the evaluation in three phases (see Figure 1). I 
data collection andconsisted of the evaluation design, Phase 11 Included 

be a workshop to discuss evaluation findingsanalyses and Phase III will 
and develop a viable action plan based on the evaluationand recommendations 

findings. 
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IVALUATON OVUTIWZ 

PRAS9 Z. Evaluation DesIgn: June 1982 

PRASE UI. Data Colectouand-Awalsis: Deceaber 1962 
to Deceuber 1983 

PART 1. Sine-Saloum Survey in conjunction with CDC
 

PART 2. aster Charts Analysis (457 Centers)
 

PAt 3. Covth Data Analysis (45 Centers)
 

PART 4. field Work 

as. Initial Desin Phase 17 Centers: June 1983 

Januaryb. 	Interviews with 45 Center Directors: 
1983 

C&. 	 Visits to 16 Cnters: May 1983 

PEASE 11. Workshop - 1964 
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B. Approach of Evaluations of Tood Supplementation ?roarams 

programs on nutritional status in populationsThe impact of Intervention 
where there is famine is readily demonstrated. In these instances of 

clinically apparent
epidemic malnutrition resulting In many cases of severe 

and kwashiorkor, the Impact of intervention
malnutrition such as morasmus 

in all age groups vith acute dramatic 
programs has often been documented 

in the most crude markers of nutritional status such as 
changes observed 

physic activity and short-term cognitive
size. growth rates, levels of 
functioning. 

gut a different kind of i .xItrition is seen In most of the world today. 

This is an endemic :7pe of malnutrition that strikes children in the" lower 

less developed countries a few months after birth. 
socio-economic groups of 

extensively
of malnutrition has been
The epidemiology of this type 

in Asia, Latin America, and Africa. Characteristically, the 
documented 

only slightly smaller than their counterparts In the 
children are born 

their own country. At about six months of 
higher socio-economic groups in 

growth, accompanied by marked 
age, however, there is a rapid fall off in 

This decline In health and nutritional
increase in morbidity and mortality. 

result of a complex Interaction of factors 
status In this age group is a 

influence f6od intake, absorptions and utilization. 	 The growth 
low thethat 	

of children characteristically remains and
velocity of this cohort 

high until the children reach the ages
morbidity and mortality rates remain 

to five (varying according to local conditions). After this ages
df three 

rates among these children decline, and growth
mortality and morbidity 

As esult these factors, surviving cohort is 
velocities increase. & of 

a normal rate (relative to a 
composed of smaller children growing at 

reference pop,:ilation) but following a parallel but lower growth path than 

they were on following birth. 

Given the pattern of changes in nutritional status that occurs among 

of endemic malnutrition, the determination of the
populations with this type 

the basis ofevaluated onof Intervention progrmseffectiveness 
as warkers of nutritional status has been 

participants' growth sizeor 
The hazards of interpreting the results of 

difficult and controversial. 
these studies are becoming vell known.
 

A recent article In the American Journal of Clinical Nutrition reviewed 
the 

which foodgrovth of 20L Intervention programs in
overall impact on 


When the studies controlled for the 
a major component.
supplementation was 

and the changes
effects of other health interventions such as immunization 

course of diseuse, and using growth as 
expected in the natural 	

the 
found. The authors 

determinant of impact, "surprisingly small results" were 
this does not mean there was no impact and indeed they

cautioned that 

Implore investigators to begin to examine other important 

functional markers
 

more important than size In evaluating
of n,tritional status which might be 

of 	 Fcr examples children 
the health and social development children. 

still show cou.- Tnsatory decreases In 
following normal growth rates might 

or physical activity. Investigators are beginning to 
either psychological 
document this observation and some believe that the use of growth or 

may be 
to 	 impact of food supplementation programs

attained size judge the 
This is
malnutrition.


misleading in populations with this type of 
three to four years

especially true for children who have reached the age of 
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for their lso. These children may etill
and have "noraW"growth rates 

have other more Important functional deficits.
 

healthRecent articles In peer-reviewed Journals of nutrition and public 

have criticized the design methodology and Inttrpretation of many food 
Some of the stortcmings cited Include (1) failuresupplementation studies. 

for 	 the effects of such confounding factors as the naturalto control 
(2) self-selection of the

changes In nutritional status that occur with age, 
In the

healthier children Into 	the programs.and (3) apparent increases 
status of the program population 4.s only to

health and nutritional 
selective removal of participants tmrough high mortality mong the smallest 

and unhealthiest children. 

have 	attributed nutritional or growth ImpactZn addition, numerous studies 
other ntegral componentsto the food supplementation alone when,, In facts 

of the supplementation program could have contributed to the apparent 

impact. However, to dateeit has not been possible to separate the effects 

of these various program components on nutritional status impact. for
 
causes of diminished nutritional status mong
example, nmog the primary 

children after six months of age are Infectious diseases (e.g. esasles, 
as well as changes in feeding patterns. Sincemalaria, pneumonia, diarrhea) 

include periodic monitoring and growthfood supplementation programs all 
n the program, clinical 	 intervention will oftensurveillance of children 

sick. Thus a clinical component is alwaysoccur mang children who 	 become 
Given these circu tances, It has been extremely difficult tofresent. 

devise ethical means of studying the nutritional impact of individual 

program componens. 

aware of the shortcomings and complications ofThe evaluation tam was well 
these evaluations and acknowledged the critical Importance of a valid and 

they 	 were alsorigorous approach to evaluating program impact. However, 

aware of the Importance of balancing this caution with the need to obtain 

which to base policy decisis.information on 

The use of systematically biased results in quantitative data can be 

results may encourage policy'-akers to abandon valid
misleading. Such 

qualitative
tpressions of the effectiveness of a progrm based on their own 

results In favor of opposite conclusions. Therefore, the evaluation to= 
to data gathering and analysis to obtain a

attempted a cautious approach 	
thatprogram's strengths and 	 weaknessescomprehensive evaluation of the 

would be useful in guiding those responsible for the future directions of 

the program.
 

proposing any evaluation In Senegal the evaluation tam emphasized
Prior to 
(L) 	a critical approach to data


the Importance of the following: 

collection, analysis and interpretation; (2) an ecological model; and (3) a
 

wide range of criteria to judge impact.
 

cautious approach to utilization of data. The eran1. 	 A critical and 
analysis should not be attempted unlessbelieved that quantitative 


valid and representative data could be obtained.
 

2. 	 The necessity of using a wider biological and ecological approach to 

the etiology of malnutrition in order to evaluate the appropriateness 
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axsining
of the Interventions. This would be accomplished by 
than food intake alone such a incidence ofImportant factors ocher 

diartheal diseases which also influence the nutritional status of 

children. (See Figure 2.) 

in Senegal conforms to a broad ecologicalThis view of malnutrition 
model which emphasizes the natural history and epidemiology of the 

to Identify multiple points of intervention. Sothdisease in order 

intake and decreased food absorbtion are seen as beingdecreased food 

Important in the etiolog7 of malnutrition. Your main intervention 

strategies are highlighted, i.e., education, food supplem~en:ation, 

disease treatment and prevention, and surveillance. 

indicators of
3. Current methods that examine caly size and size change as 

the absence of severe clinicalnutritional status ang children in 
illness are not very, sensitive and thus sight reflect changes thatnot 

occur. Therefore, a comprehensive spectrum of indicators of program 
trueImpact and effectiveness should be employed. This is especially 

early malnutrition where thefor populations vith widespread endemic 
long term social and psychological deficits produced in these children 

are as yet unknown. 

Judge
Consequently, the nutrition team attempted to Include many criteria 

to 


ve vere the followingthe program's effectiveness. Among those considered 

Lndicators of program Impact: 

of children;

a Change in nutritional indicators such as size and growth 

0 Change in health st&tus: 
- ~Morbidity
 
-- Mortality
 

tam also believed that the following process Indicators were 
The Evaluation 
also very Important to consider In evaluating the program's effectiveness: 

o Zntegration of health and nutrition in program; 

0 laricipant selection/targeting and coverage;
 

a Consistency of attendance;
 
all factors which influence nutritional status;

0 rffect of educartk:% on 

0 Personnel training, supervision. coordination and motivation;
 

0 orkload; 
0 Food delivery, adequate ration couposition and regularity of delivery; 

0 Cooperation between responsible agencies;
 
0 Comunit involvement;
 

nutr:itonal
0 Use of surveillance techniques to monitor and manage 

status;
 
0 Institution-building;
 
0 External dependency and use of indilenous food.
 

WSW
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It. OYUIEW 01PROJICT
 

'Phale 1, the evaluation design;This evaluation consisted of three phase&: 

Phase Ile data colle:tion and Analyss . Phase III# the vorkahop.
 

A. Phase I 

During Phase I the evaluation tern from TI arrived in Senegal in Kay, 1982 
and visited 17 PlUS feeding centars.- In addition. they held extensive 
discussions vitb CIS/Dakar. AI. and MCo representatives from DAIAS. A 
report of this trip is found In the draft document "Evaluation Proposal. 

May 20. 1982 Dakar."Title 11 In Senegal,P?NS/Ca:hvell 

Phase 11
 

During Phase ZIP data vere gathered In Senegal according to specifications 
tam. These data was sent back to the Wstern Consortium forof the design 

the Health Professions In San Francisco for preparation and preliminary 

analysis. An tutegral part of this phase of the evaluation was to be the 
To this end, the evaluation tamfurther analysis o this data in Senegal. 

continue analysis and incorporate participants'returned to Senegal to 
that this critical andsuggestions as to 	 further uses. We believe 

to the data ensured Its validity and acceptance. Phasecooperative approach 
of the program suchtZ also Included a field study to address other aspects 


as education. managmnt, supervision, and training Issues.
 

Phase I, the data collection and analysis wzo designed in four parts (see 

Figure 3): Part 1 was a study done with CDC Lu Sine-Saloum, ?art 2 was an 

analysis of the data collected from all 457 feeding centers.* and Part 3 was 

data of over 6.000 children from 20 randomlythe analysis of the growth 
A fourth part, the field work, consisted of threeselected centers. 

a vLsit to 17 canters during the studysectionse the first 	of which has 
section was a series of Interviews with the 45 centerdesign. The second 

ch efs randomly selected, and was carred out when the growth data was 
In January of 1983. A third component of the feldcollected for Part 3 

work was a series of site visits to yield more extensive data on 16 of the 

45 centers to examine specific program components. These 16 centers were 
an the basis of location,chosen by the representatives of the working group 

size and other selected criteria.
 

Phase III 

Phase MZZ is to be a workshop for program leaders to devise a plan for 
This working document Includes theImpleentatLon of the needed changes. 

of the topics forrecoanendations of the evaluation tern and an outline 
that this document will be studieddiscussion at the workshop. It is hoped 

for theby all participants 	 prior to the workshop and will be the basis 
In the main areas where the program, is to be modified. Thesediscussion 

the team feels the progrm could betopics represent areas in which 
and AID/Dalar met in theImproved. The team has suggested that DANAS, CIS 

The specific goal af the workshop isInterim to work out an agenda. to 

discuss this evaluation and produce a detailed and viable action plan to 

imploment recornended progam changes based on the evaluation results. 
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Descriptios of 
Data Base 

FART 
I 

Random sample of all 
children under five 
in Sine-Saloum of 
which 101 are easti-
mated to be in PINS. 
(M-3-600) 

PART 
2 

All PPOS/Cathwel 
centers function-
ins from April 1951 
to August 1952 
(Approx. 400-450) 

FIGURE 3 

EVALUATION OF PPMSICATHWEL CENTERS 

Kind of Information 

Data Source Obtained 

for each childCOS/USAID/CDC Health Status 
Survey in October 82. with (I) eight & height at 

mothers at survey.information on and 
Sine- (2) SEC level of familytheir children in 

(3) PPHS participation
Saloum. 

yes or no. 

(4) Reason fouson-par-

ticipation. 

(5) Participation t 

other feeding program 

(6) Knowledge of mothers 
about causes of malnu-
trition. 

All raw data available from For each month for each 

Cathuel/Dakar, consisting center 
of aggregate center data (1) Amount of food dis-

tributed per beneficiary
only. 

each month (food disrup-

tion for many centers 

was Feb.-Hay 1982). 

(2) Number of children 
in each weight for age 
cantile from 60 to 1OOZ 
of reference level, 

(3)Quantification of 
harvests and other avail­
able food stocks in the 
area. 

Questioss Asswered,
 

(1) Comparison of SEC level of
 

participants & son-participants 
in PFIS. 
(2) &eas for non-participaties 
in PIHS. 
(3) Comparison of attained size 
of participanta and non-partici­
pasta controlling for age. SEC 
level, family size. and educe­
tion level.
 
(4) Knowledge of participant sad 
non-participant mothers about 
malnutrition. 

(1) Comparison of I children 
under 702 weight/age before and 
after food interruption. 
(2)Seasonal and reglonal vact­
ations as measured by different
 
levels of weight/age. i.e..
 
under 701 va. 50Z to tot me­
sitivity of indicators.
 
(3) Effect of food interruptiom
 
compared in areas of poor and
 
good ioed reserve.
 

I and later amplified and supplemented with other questioms.aFormuleted during Pbase 



Description of 
Date Base 

PART 
3 

I random sample of 
45 out of 400 
centers for analysis. 

Individual Moathly 
growth records of 
all FINS partici-
pants since 1979. 
(Estimated 6000 
children.) 

PART 
4 

FIELD 
V=S 

(A) 17 centers 
(a) Survey of 

directors of 
45 centers. 

FIGURE 3
 

RVAWATION OF FINSICATHWIEL CENTERS
 

Data Source 

Fbotocopies of growth 
registers located In 
PIUS centers. consisting 
of monthly weight for 

each child. 

Design team visits. 6182 
Interviews with 45 center 
Directors. January 1983. 
randomly chosen for 
Fort III. 

Kind of Information
 
Obtained 

For each child 
(2) Weight.eash month 
since enrollment 
(3) Birth date. 
(4) Birth order. 

(5) Father's occupation 

(6) Dates of: last 

visit, voluntary 

drop out, exclusion. 

or death. 


Information for study 

design For each center 

(1) Center setting char-
acteristica. 
(2) Details of education 

program (quality). 

(3) Knowledge & experi-
ence of cester directors. staff ad coordination among 

(4) Noaths food not dis- agencies.
 

tributed (this informa­
tion available at
 
CathuellDakar).
 
(5) Other food distribu­
tions.
 

(C) Survey of 16 Centers. Haye 1983
 

I and later amplified and supplemented with other questions.
aFormlated during Mhase 

Questions Amuweredd 

(I) Age & weight at entry 
(targeting). 
(2) Growth characteriatics of 
drop outs. 
(3) Participants by age 
grouping. 
(4) Effect of various factors
 

such as food and program
 
ji-ality on growth.
 
(5) quality of education.
 

(I) Ibich program inputs correlate 
with improved nutritional status 
at the center level? 
(2) Now can the program be 
strangthed to improve the impact? 
(3) quality of program management. 
e.g. supervision, training of 



I. ?actors That Influenced the Evaluatio Des1m 

to met the needs of anddesigned the evaluation primarilyThe evaluation team 
in conjunction with, the people who administer the program. In designing the 

the tom hoped to accomplish four primay objectives. lirst.
study, 

which would Illuminate the epidemiology of
information was to be obtained 

a systematic examinatin of i s 
undernutrition in children In Senegal by 

might Influence its prevalence.
distribution and the usociated factors that 

Second,* there would be a study of the.4ifferences between families and children 
In the program and those not participating. Third., the

participating 	 betweenassociationwould Include an investigation of a possibleevaluation 
short torm Interruption of food supplementation ad the size and growth of a 

population of children participating In the Mf1S program. lecause of 
Investigation, we ver*

methodological difficulties encountered In this kind of 
of the project

not expecting to find am association. Nevertheles this part 

was attempted In light of Its potentially significant findings and the 

low cost and 4fort involved in collecting and analyzing the data. 
relatively 

would include an ex-mination of overall progrm
Lastly, the evaluation 


susceptible, turnover program

components such as the targeting 4f 	 of 

These components would be 
participants. and education of parents, etc. 	

toIn order
examined t hrough determining the adequacy of the program design 

were being Uot.the objectives of the programdetermine whether 

In which this evaluation 
There were many factors that contributed to the manner 

in Senegal which the evaluation were circumstancesproceoded. There unique 
to mtual benefit of the evaluation and al 

design team found could be "sed the 
these circumstances was the availability of 

involved groups. The first of 
various types of growth data. 	In Senegal, the monthly weights of all children 

accordance with
 
seen in each cancer aud their 	birthdates, are registered In 

i addition, Csk/Dkar receives monthly reportsguidelines issued by the MOE. 
amount of food distributed 

on the size of the children in each center, and the 
pan of CFS/Dakar's routine surveillance and monitoringper child. This is a 

system. 
to any of the 

Secondly, there was an accidental disruption of the food supply 
team thatevaluation design hoped this 

feeding centers in early 1982. The 
data, might provide a demonstration of the 

rupturo, along with available growth 


Impact of the food supplementation component of the program.
 

evaluation team discovered that a cooperative study was being
Third, the 	 aof the Census) which would consist of 
planned by CDC and liii (Senegal Bureau 

survey of a random sample of all mothers in Sine-Salom and include the 

and veights of all their children under six years of age. The 
measurements 

soe additional questions for the
evaluation tesm was able to suggest 	 survey to 

familes while controlling forc 
differetiat participant and non-participant 

were able suggest questios which 
access to feeding centers. They further to 

of factors which might be related to their 
would asess the mothers' knowledge 

sur ey would provide a description of the 
children's nutritional status. 	 This 

the in the 	 anthropmetricof all children region ustng the
nutritional status ao.

weight/age, height/age, veight/heLht arm circumference for 
measures of 

and arm circumferecse for height.
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Fourth, the evaluation team identified a computer at the Ministry of Finance in 

Senegal. vtich. with the addition of sos technical aid, could be utilized to 

allow all groups to participate in the in-country analysis of collected data. 

Because, at that time (May 1982)p the computer facility in Senegal did not have 
be collected
statistical programs available, it was decided that the data would 

according to the evaluation team's specifications, and then sent to the Western 
editing and initial analysis atConsortium in San Francisco for key punching, 

With the help of OIRAiA, an Africanthe University of California at Berkeley. 
in Senegal which sometimes providesulti-national nutritional organization 

other technical assistance to DANAS, further processing and analysis could be 

done in Senegal. This would also furnish the Senegalese with their own data 

base to utilize In later planning and studies. 

evaluat on vould be orientedLastly, this joint approach would ensure tha: the 

to providing a secure base for future planning. Given the fact that all 
about the important issues throughoutparticipants would engage in a dialogue 

the evaluation, it was the hope of the evaluat on team that this process would 

ultimately facilitate the implementation of any important changes in the 

progrm recomnended as a result of their findings. 

The final phase of the evaluation (Phase 1I) is to consist of a workshop In 

Senegal to reviw all findings, assess their Implications for change, and 

discuss together the cutual impact of any recoinended changes. The goal of the 
viable action plan for iuplementingworkshop would be to formulate a detailed 

those changes before issuing a final report. 
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and Pr4lii inarv Analvis 	in the United
A. 	 Oatt Collection In Seneal 


1982 - Aorl. 1983
Stats.!Deeuber 

The collection of data and preliminary analysis took place from December 1982 

The data were collected from three sources.until April 1983. 

for Part I, was 
The survey in Sine-Saloum province,-vhich provided the data 

1982. The survey utili sd a random sxple of all
administered in Navembet 

the large cities. A 	questlonnaire was served co tha
the children outside 	of 

key punhed In
and the children were measured. These data weremothers 

to CDC, Atlanta. A quick 	preliminary editing was done
Senegal and then sent 

in Senegal.
in April 1983 to provide a working database for further use 

1983, further analysis w
After the meetings 	 held in Senegal in May. 

accomplished in January. 1984,
suggested and final work on this data base was 

of children In
in San Francisco. The clinical examination of a sub-asmple 


the results in Senegal.

Sine-Saou was perfomed 	by DAMAlS who analyzed 

of the aster charts 	at CIS/Dakar,en e maAationData collection for Part 2. 
data revealed the percentages and numbers of

began in February,. 1983. 	 These 
children in different categories of nutritional status for each of 400
 

tnformltan on food distribution was

feeding centers for the past 24 mouths. 

each center. Atter 	being photocopied in Senegal,
included to characterize 

The asterFrancisco for kay punching.the master charts were sent to San 
in t1m and were not 	included.

charts for the region of Thies did not arrive 

Data for Part 3 where taken from the registers of a random samee of 45 
each childcenters. These registers included the weights an

operating fUS 
Senegal visited each

each muth over the 	 previous three years. A team in 
asked the chief of the Center a set 

center, obtained the growth register and 
of questions. The registers and the questionnalres vee then photocopied and 

sent to San Francisco. 

Although not envisioned in the original design, the tern, on their ow. 

another questionnaire to be used during their visits to
initiative.*devised 

this effort, led by DAXAS, was, partially, to
these centers. The purpose of 
generate support for the evaluation from the center directors by giving thiM 

and to assessviews retarding the 	progrman opportunity to present their 
a result of this work, DAM

constraints and solutions from the field. As 
on the visits to all 45 centers, which was

drafted a separate report based 
ters also evaluated the growth

edited for this working document. This DAIAS 

registers they collected.
 

A usable growth data received in San Francisco was kay punched, veriled, 

initial analysis was done in accordance with the evaluation
and cleaned. The 

the
desipg protocol. These 	 preliminary exainations served to establish 

seeing if expected results were found (L.e., the
validity of the data by 

as well as age and sex specific
growth data were inspected for seasonal, 

cleaning the data and exarining its validity,differences). In addition to 
were made to evaluate program impact on nutritional status

initial atempts 
as defined in the protocol. 
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In January of 1983, the evaluation tem arranged for the BMP statistical 
package tb be sent through ORANA to the Ministry of Finance of Senegal. The 
provision of these 3l'IP programs was an important facet of the transfer of 
technology inherent in this evaluation since there were no comparable 

this time. These B3DP programsstatistical programs available in Senegal at 
were prepared by ORANA for use in the in-country evaluation scheduled for May 

had Peon processed and put on computer1983. At that time, the data which 
further analyzed by all the evaluation participants.tapes would be 

B. Field Work and Analysis in Senegal, May 1983 

Prior to their trip to Senegal the evaluation team presented their 

preliminary results to AID/Washington for coments and guidance. After 

arriving in Senegal the evaluation team presented selected preli inary 

results to all representatives from AID/Senegal, DA4AS and CRS. During this 

meeting the selected results were discussed and critiqued in detail by the 

entire group. Subsequently. the preliminary results were discussed in small 

working groups so that all participants had the opportunity to exa=ine the 

data in detail and to discuss the findings more intimately with members of 

the evaluation team. 

This process was valuable in eliciting ideas for the direction of further 

data analysis since these groups were able to pose questions reflecting their 

6wn needs and concerns. Most importantly, representatives from ALD/Dakar, 

CRS, and DANAS all contributed to the continuing analysis of the data. This 

approach fostered a co mon understanding. 

The in-councry data analysis was accomplished using the data files for 

Parts 1-3, which had been brought to Senegal on magnetic tapes by the 

All data files were turned over to DANAS and a represen­evaluation team. 
tative from ORANA performed all necessary statistical analyses using the B3DP 

statistical programs. 

As a result of the on-going data analysis in Senegal, many statistical 
results were refined and now important findings were obtained. Rovever. 

because of time constraints and occasional unavailability of the Ministry of 

Finance computer system, certain important analyses could not be accom­

plished. A comprehensive list of further analyses of data from Parts 1-3 to 

be performed In the U.S. was compiled by the evaluation team with the 

assistance of the representatives of AID/Dakar. DANAS and CRS. 

Zn addition to the analysis of the data for Parts 1-3., on additional field 

study was mousited to include 16 centers. Questionnaires were developed in 
wereDakar by representatives of CRS, DANAS, and AID. Two field teams sent 

out to visit centcrs in the Northern and Southern parts of Senegal. As a 

result of efforts to include representatives from all agencies on both teams,
 

the trips fostered a great deal of fruitful collaboration and laid the 

foundation for positive future interactions.
 

During these field trips, questionnaires were administered to the center
 

chiefs, the heads of the committees of mothers, and selected other mothers. 

A separate questionnaire was administered to all regional medical offices by
 

DANAS. Some of the qutastions were constructed to obtain additional 
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data. Other questionsinformation on ssues raised by the results of the 
DANAS or AD.voere included to meet the needs of CU. 

a series of meetings werelolloving the field work and -he data analysis, 
ofheld In Senegal to consolidate the findings and to integrate the results 

field work with the data analysis. A preliminary document was prepared.the 
Irom these discussionst the evaluation team completed a suayT of program 

effectiveness on which they based their recomudations to Improve program 

effectiveness. -

C. Further Analysis in United States, November - January 1984 

Following the data collection and analysis phase in Senegal in May, 1983. 
lists of further
DAAS, CRS, AD.Wahington, and AID/Dakar presented 

further analysis included the addition ofrequirements from the data. The 
from centers which had been previously excluded. Thesethe master charts 

were centers whose datl on nutritional status for participants was
 

was no food data, and had, therefore, not
acceptable, but for which there 

been used in the Initial stages of the analyses. These centers' data were
 

The analyses for Part
now included In the surveillance analyses for Fart 2. 


using data which had been cleaned in accordance with
2 yere repeated 
data for Part 1 were reanalyzedprocedures suggested by CRS. All of the 


because the initial reports were incomplete. Finally, in addition to further
 
for Part 3 in those
editing end analysis of Part 2 data, the growth data 

to the growth data avalable froucenters for Sine-Saloum were compared 

In PS vlages which had been collected at the same tim
non-participants 


for Part 1.
 

This further analysis was accomplished by Western Consortium for the lealth 

San The data vas then organized Into the presentProfessions in Francisco. 

working document.
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IV. RMULTS y nOJECT 

A. Part 1 

1. Methods 

a. Sample and Procedures 

iro November through December 1982,-a 
sample of mohers and their children less 

survey 
than sl 

vas conducted of a random 
years old In the non-urban 

of Sine-Saloum. This house washold requested byareas of the Regon survey 
USAID/Seneal to provide baseline data on family planning, maternal-child 
health and nutrition In the area served by the Rural Primary Health project 

of the Sine-Saloum. Questions regarding participation in IfNS/CRS feeding 
programs wee suggested by the Title 11 evaluation tam for inclusion In the 

survey instrument. 

The survey was performed by the National Census Office of Senegal, Bureau 

National de Iacensement (3I) with technical assistance from the Program 

valuation Branch, Division of Reproductive Health, Center for Health 
of Center Control Atlanta. APromotion and Education the for Disease (CDC). 

clinical evaluation of a subsmple of children In the regions of Kaolack end 

laffrtne was performed by DAMAS. The follwing descriptions of the methods 

used In the survey has been abstracted fron CDC memos and the DAMS mission 
report. 

The sample universe was all ever--arried women between 15 and 44 years of 
wereage, and all unmarried women who had ever had a live birth. These women 

randomly selected exclusively from areas not served by hospitals or large 

health centers. Specifically ecluded from the sampling frame were capital 

cities of departments and larger towns. These areas comprised a population 
of theof approsiualely 200.000. and constitute from 15 to 20 percent 

population of the Sine-Saloum Region. 

Zn the first stage of sampling, 80 cenus tracts (out of 957 to all of 

Sin-Saloum) were randomly selected with a probability of selection 

proportionate to the size of the census tract population reported in the 1976 
census . 

In each census tract the field team supervisor numbered the village 

concessions (compounds) according to detailed maps. Clusters of ten 

cosacut:ve concessions were chosen for interview from the list with the 

starting point corresponding to a proselected random number. When the random 

number fel vithin teon concessions of the last one for that villae, the teas 
that census district andwould proceed to the next village listed for 

continue with the first concession until ten concessions had been sampled in 

the district. 

Zn some of the S0 census tracts, the ten concessions were taken from more 

than one village. Information was obtained to characterse 126 villages in 

the 80 sampled census tracts. 

It was predicted that there vould be three mothers available for Interviev in 

The questioned by Interviewerseach concession. sothers were femals 
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utilizing. an instrument that had been field tested in April 1982. The 
by the Title 11 evaluation term vere Lateradditional questions suggested 

being Included in the final instrument.tested separately before 

While the mothers were being questioned, all of their children less than six 

years old were weighed and measured. A Ml worker was trained to use CDC 

Nutrition Division methods and instruments to obtain the childrens' heights, 

weights, and arm circumferences. 

Zn the departments of Kaolack and Kafffrinse, a second survey tern from DAMAS 
performed clinicalfol.owed the main team three days later. The DAN4AS team 

and asked additional questions 4f theirexaminacons on all the children 
mothers. 

sample collected by CDC and 1in was coded and keypunchedInformation from the 
sent to CDC Atlanta for editing and preliminary analysis.in Senolal and then 

and cleanin and the selection of pertinentThe initial data editing 
18 invariables for the Title U1 evaluation were begun the week of April 

to Senegal with the Phase ItAtlanta so that these data could be brought 
evaluation tern on May 3. The Initial cleaning of the data and the analytic 

resulcs were regarded as preliminar7. FoLlowing the teams return,, the data 

were re-edited and additional analyses were performed at University of 

California, Berkeley computer facilities. 

b. Information Obtained 

(1) Vllage 

Information was obtained to characterize each village included In the survey. 
water sources and distance to schools, mar­s Information included data on 

feeding centers.
zs, gooperauives, health posts and M1S/CRS 

(2) Characteristics of Mother and family 

of the mothers were primarily defined using a methodSocLo-economic levels 
In many otherdeveloped by the MIM. 	 This method, which has been used 

houseSeteagalese surveys, utilizes information on the materials used in 
somi-modern,construction to characterize degree of modernity (modern, 


traditional an sem-traditioual). See figure 4.
 

Other indicators of socia-econolic status which were obtained included educa­

tion. husbands occupations, ethnicity, religion and marital status. 

Eztensive information 	 was obtained on reproductive history, family 
at. pro- and post- natal clinics, breast feedingcomposition, attendance 

child for each mother. Informationpractices and weaning history of youngest 
was also obtained on each mother's attendance at FFS/CIS feeding centers. 

whether or not she had received food from ocher distribution programsand 
during the previous year.
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The nutritional status of eacl child van determined anthrpometrically using 

the child's height. weight, arm circumferencet and age. 

using computer programs developed by CDC toThis information was processed 
obtain percent of medlan, percentile and nmber of standard deviations frm 

normal (Z-Score) for each child using the WCS-W standards for weight per 

per age and weight for height. Percent of median, percentileage, height 
and Z-Scotr for am circumference for height and arm circumference for age 

vere also obtained using standards currantly being developed by CDC. 

Informatiou regarding mothers' knowledge of conditions which influence a 
The criteria used inchild's health and nutrition status was also obtained. 


this assesmut Included mothers' preferred mathod of treating diarrhea and
 

whether or not prophylaxis against malaria was used during "hiveruage."
 

(3) Characteristics of Child 

or past participation status in aInformation was obtained on the current 
for each under Length ofPINS/CRS feeding program child six years of age. 

both present and pastparticipation in the program was also obtained for 

participants. When possible, this information vas confirmed using the
 

child's health card. Each child's birthdate was also obcained.
 

child whichInformation was also obtained on each for factors might 

influence health and nutlttoanal status. It was determined if the child had 

in the two veeks prior to the.survey and, if so, what treatmenthad diarrhea 
use of malariahad been used. Information was also obtaned on the 


the child had been $Ivan chloroquine either with or
prophylsaxis by asting if 
without a fever during the last 'hivernage." Iusatizato status was 

SCG. and etailedDle.determined for each child for polia/DPT. 
wasInformation on other presenting symptoms of children who died obtained
 

and analyzed to ascertain cause of aeath.
 

co Analysis of Participants and Son-Participants 

The analysis of participants and non-partIcipants In the INS/CRS propm 
center in a village endcontrolled for the presence or absence of a feeding 

distance to the nearest center. Using information ftm the village dossier& 

the villages were separated according to presence or absence of Sl 

centers* Eamination of participant and nou-participant differences was 
aperformed separately for those villages in which had or did not have 

MIS/CIS feeding center. In addition to the non-participants who did not 

know about the program were analyzed separately from those who knew about 

the pogram and chose not to participate. 

Those villages without feeding centers were further stratified "cording to 
3 ka and 15 ka, and greater than 15 ka) todistance (less than 5 ka, between 

the nearest village with a PINS/CUS feeding center. There eore very few 

program participants living In villages located moce than 51k from a PNS 
center. 
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2. Results. Part 1 

Yn-Particiants. anda. Characteristics of Participants. 

MVillaxes 

1,662 mothers interviewed there eoreTable 1, page A-i. shove that of the 
lived in 	 a centers Of these motherst 181304 who villages with 1P11S 	 304 

(59.5 	 percent) currently or previously had a child enrolled in the 1131S 
165 percent) interviewedfeeding program. Only (12.1 of the 1,358 mothers 

from non-PflS villages had ever had a child enrolled in the program . There 

26 mothers (8.6 percent) In M12S villages who had no knowledge of the were 
noprogram, whoreas 414 mothers (30.5 percent) in non-PPNS villages reported 

knowledge of the program. All comparative analyses of participants and non­
aparticipants vere conducted separately for villages vhere there was 

feeding cancer and those in which there was not. 

All mothers who had never enrolled any of their children in a 111S feeding 

program and who had heard of the progrnu were asked their reasons for never 
Thirty-fivehaving participated. Table 2, page A-2, presents the results. 

children who ware not eligible foi the program.(36.1,) of these mothers had 
Results are presented separately for the 62 mothers of children who were 

reasoneligible but who were not participating. The most frequently cited 
enrollment was closedfor non-participation In this group was that center 

(18 mothers, 29.0 percent). If che non-participants who wanted to enroll 

Sut did not know ho" are added to this group, then 25 (38.7 percent) of the 

mothers want to enroll their children but areeligible non-participant 

unable to do so.
 

All results which are presented har* are based on all non-participants in 

It should be noted that the inclusion of ineligible mothersPF villages. 
analysis of participant and among non-participants does not contribute to an 

wereon-participant differences. owverer, eleven of these mothers only 
child too young (3) and childcenporarily ineligible 	 for the reasons of 

and not in village (8). it is unlikely that the remainingtraveling 
ineligible non-participants were sufficiently charactristically different 

affect comparisonsfrom the eligible non-participants to substantially the 


of participants and non-participants.
 

115 villages reported that they had receivedThe non-participant mothers In 
food during the previous year (9.4 percent) somewhat but notother free 

significantly more frequently than the non-participant mothers from non-MllS 

(5.4 percent) (Table 3. page A-3). The percentage of mothersvillages 
The main scurce of this free food

receiving free food was generally low. 


was the goverment of Senegal.
 

M5
Table 4. page A-4. provides information on the ethnicity of families La 

and non-PlIS villages in relation to participation status. These figures 

although there do not appear to be large differences betweensuggest that 
participant and non-participant mothers in PLUS villages, there are large 

differences in ethnic composition of FPlS and non-FPlS villages. The 

n lM.9 and non-??%$ villages are 31.8 and 55.2
 percentages of Wolof mothers 

respectively (p 4 0.001).
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This observation may be associated with religious difterences betveen INS 

and non-PIUS villages as indicated in Table So page A-s. All but 14 of the 

1358 others in non-PINS villages stated that their religion was bslim 

(99.0 percent). vhile the percentage of Muslims In PIN1village$ was 85.2 

percent (p 4 0.001). 

A-6, indicate differences in socio-economic status
he data in Table 6. page 
(515) between participants and non-participants in P13 villages and becween 

PIS and non-PlS villages. Over one-half of the participant mothers in 

PINS villages (53.0 percent) lived in traditional or smi-traditimal houses 

while only 39.4 percenc of the non-participant mothers lived 'in such houses. 

The comparision of participancs and non-participants did not achieve 

statistical significance (123 a 6.05, p 4 0. 15), but there was a trend for
 
to Live in se-traditional houses than non-participants.
more participants 

live in modern houses. Theseand for more non-participants than expected to 
trends wvere observed in the contributions to the chi-equaze test statistic. 

These data suggest significant differences between P13S and non-IJlS 

villages for this indicator. Approzimately three-quarters of the mothers 

from mon-PPNS villages live in traditional or sami-traditional houses 
vhereas one-half of the mothers in PINS villages lived in these ctypes of 

houses. Differences between PIS and non-PJS villages were compared usIng 

a 2 1 4 contingency table. These villages vet found to be very different 

(03 a 74.67, p c 0.001) and the major contributions to the Chi-square
 

statistic vere from the higher numbers of modern and seal-modern houses in
 
113S villages than expected.
 

Table 7. page A-7. presents the marital status of all mothers in P5 and 

non-ol!S villages. Nearly all mochers were married at the time of interview 
(96.3 percent).
 

All mothers were asked if they had attended a Ikeuch school. Since this 

criteria is to it can be that the results consistentrelaced SEM, said are 
with those for house type in that mn-participant mothers in 1S villages 

were somwhat but not significantly more likely than participant mothers co 

have attended French school (Ma a 1.*46, p ), 0.10). These results further 
confirm apparent differences iL thes US profiles of PIS and non-PillS 

villages. The percentage of mothers in 113S villages who had attended 

French schools (14.5 percent) was mre than four time as prat as for 
page A-4). This highlymothers of non-lr.S villages (2.8 percent) (Table S 

part to thesignificant (Is a 72.19. p 4- 0.001) result say be due In 


religious diffeences cited in Table S.
 

toTable 9, page A-9. provides the results for the mothers' ability read 

French. Although the differences between participat and nou-participant 
mothers in I1S villages are not as striking am in the previous table, 

significant differences between mothers in 11INS and mn-illS villages are 
again observed (WI a 41L.15, p 44 0.001). 

The results pertaining to husbands' education are displayed in Table 10, 
page A-10. There are no striking differences between husbands of 
parcicpant and husbands of non-participant mothers in FilS villages, but 

the small dL-farences in the "never attended" category are consistent with 

the uocio-econouic findings. In addition, the husbands of mothers from 
non-illS villages were wch less Likely to have attended ay school (9.6 
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percent) compared to the husbands 	 of mothers In MS villages (76. 5 
is also highlypercent). This difference In 1PS1 and non-11tS villages 

55.75o p '4 0.001).statistically significant (21 1 

Ruaband's principal occupation is also not strikingly different for 

participant and non-prticipant mothers In 1NS villages, but the results 

presented in Table 11, page A-l, are consistent vith observed significant 
villages. Rusband'sdifferences beveen families fro 11NS aid non-PlN8 

occupation was .reported as cultivateur by 66.0 percent of the mothers in 
from non-?13$ villages1PS1 villages and by 83.8 percent of the mothers 

(2 a 468.59, p 44 0.001). In addition, the percentage of husbands listed 

as ultivateurs tn the 1S villages is slightly higher for husbands of 
husbands of non-participantparticipant mothers (68.6 percent) than for 

mothers (56.1 percent). 

b. Information on Mothers Premnanc, list=o? 

There are no noteworthy differences either betysen the age distributions of 

mothers in 1M3S and non-PllS villages or between participant and 

non-participant mothers In 11MS villages, Table 12, pale A-12. These 
with the results provided insimilar age distTSbutions are not consistent 


Table 13, page A-13. Only 18.8 percent of the participant mothers in 113S
 

than three live births while 42Z.3 percent
villages reported having had fewer 
one .ir two live births (1.of the non-participant mothers reported only 

4.96 live15.48, p ' 0.001). Participant sothers reported an average of 


births compared to 3.63 for non-participant mothers.
 

The participant mothers reported a total of 206 deaths among their 883 live 

born children and the non-participant mothers reported 74 deaths among their 

287 live-born children. The numbers of children who had died are presented 

In Table 14, pal A-14, for all mothers by participation status and on the 
a ?135 village. (Mortality resultsbasis of whether or not they lived Lu 


are examined in more detail later Lu this section.)
 

youngest child are provided Is TableThe age distributions of the mothers' 
Is that the

15, page A-i. The Important feature of these results 

in 11S villages had somewhat more children under I
rn-participant mothers 
year of age. In accordance with program policy, children are not allowed to 

a 115P 	 center they months old. Therefore, nawenter feeding until are 6 
this age would not have been eligible to bemothers with children under 

of the survey. Thisclassified as participant mothers at the time 

may explain the small difference In 	 the age distributions ofobservation 
youngest children of participant and non-participant mothers. It can be 

seen that after two years of age, the percentages are 8imlar. 

Slightly over one-half of both participant and non-participnt mothers in 
or for a15 villages reported having attended a clinic health center 

last pregnancy. Only slight differences are
prenatal visit during their 

participants and non-participants. These results areobserved between 1MS 

presented in Table 16, pale A-16.
 

At the time of the survey only about one-quarter of the mothers in nen-138 

villages and approximately 40 percent 	 of mothers tom 18 villages had made 
pregnancy (Xi a 19.90, p -4 0.001,post-natal visits, during their last 
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Table 17, page A-17). Tor boch FPNS and non-PilS villages, the participant 
health center for amothers were more likely to have come to the clinic or 

for their last pregnancy than were non-participant motherspost-natal visit 
(p a 0.10 and p - 0.005t respectively). It should be noted that the 
percentages of mothers who reported having had post-natal visits for their 

last pregnancy were, in all cases, suller than the comparable percentages 

for prenatal visits - regardless of type of village or participant status. 

lowever, the percentage of decrease for post-natal visits was less for those 

who belonged to the PiNS feeding program. While this may reflect 

participation in a PPS center, it may also be attributable to the fact that 

the non-participant mothers have more children under 6 months of age and 

therefore had less time than the participant mothers tc bring their children 

in for post-natal visits. 

The frequency and percentage distributions for the ale at which the youngest 
are nochild was weaned are presented in Table 18, page A-18. There 

results suggesting that the participantsignificant differences in these 
mothers in PiNS villages had weaned their last weaned child earlier or later 

than non-participant mothers (X2I a 0.55, p 31,0.10). 

Table 19, pale A-19. provides frequency and percentage distributions for the 

age at which youngest children were first fed solid food. Approximately 

two-thirds of the mothers in all groups reported having given these children 

solid food prior to six months of age. 

c. Imunization and Education Isoct 

a influence onlecause dlarrheal diseases are known to have large 
of the younger children of less devileped countries, al1nutritional status 
if their youngest child had had diaLhea in the previousmothers were asked 


two veeks. Response results for this question are proeanted in Table 20,
 

page A-20. The striking finding indicated for these figures is that almost 

one-half of the mothers reported that their youngest child had had diarrhea 

during the two weeks prior to the survey, and it should be noted that this 
highest diarrhea incidence.survey did not take place during the months of 

The diarrhea rates for participant and non-participant children were not 

significantly different (X2 I, 0.43, p 22 0.001). 

All mothers whose youngest child had diarrhea in the 2 weeks prior to the 

survey were uked how the child had been treated. Table 21, page A-2l, 
provides the frequency and percentage distributions for the responses to 

this question. There are som important and striking findings in the 

responses to this particular question. From the initial field study of 17 
de singe in recosnended as acenter directors, it is known that pain 

this mode oftreatment for diarrhea, and these results indicate thAt 
treatment is used aore frequently by participant mothers than by 
non-participant mothers. Non-participant mothers were generally mch More 

Likely to have used no treatment at all as compared to participant mothers. 

Perhaps one of the most important findings of this part of this study is the 

overall high percentage of mothers (31.3 percent) who used medication In the 

their youngest child whereas oral rehydTationtreatment of diarrhea among 

was used in only 1.5 percent.
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All of these mothers were asked if nivaquine (chloroquine) was used either 
prophylactically. or as treatment for malaria with their youngest child 

nearly 80 percent of theduring the previous winter months. Overall, 
during

mothers reported that their youngest child had had a fever some time 

The results of Table 22. page A-22. indicate a trend
the previous winter. 

that relatively more participant mothers living in PPNS villages used
 

a than did non-participantnivaquine when their youngest child had fever 
3.56, p 4 0.10). Also, among the mothers
mothers in these villages (WI ­

in ?PNS villages who reported their youngest child not having had a fever 

episode the previous winter, participant mothers were somewhat more likely 
to the child than were 

to have admzin±:ered preventive nivaquine 
statistically
nonpart cipant mothers. However, this result was not 

sugnifimcant (W, " 2.45, p ' 0.10). 

presented
The number of DPT/Polio immunizatioi-s for the youngest child are 

percentages
in Table 23. There are no significant differences In the of
 

In MilS villages immunized for

pa-ti:ipan: and non-participant children 

(Zn, a 1.07, p 2> 0.10), but a higher percentage (10.1) of
DPT/pot.o 


in PPIS villages than non-PPilS villages (4.2) were immunized (X1children 
14.97, p < 0.001). Overall, the percentages of children completing series 

of DPT/polio immnizations were very low. 

Table 24, page A-24. indicates BCG vaccination status for the youngest 

children of the four groups of w:hers. Fever than one in ten of the 

had received a IBC vaccination. 3CC
youngest children of all mothers 

rates were slightly but not significantly higher (I2 a 0.67,vaccination 
p >> 0.10), however, for youngest children of participant mothirs. The 

percentage of youngest children with BCG vaccinations in PPNS villages 

(11.6) percent) was significantly (W2 a 10.31, p 4 0.005) higher than 
among
 

youngest children in non-.PPS %Lllalel (6.0 percent).
 

were nearly significantly (I a 3.20,
?articipant mothers in PYNS villages 
p • 0.10) more likely to have had their youngest children vaccinate8 

against
 
presented in
measles than were non-participant mothers. These results are 

rate for this disease (25.3 percent)Table 25. page A-25. The vaccination 
(X2 - 5.75, p 4 0.05) in children in PPRS was also significantly higher 

villages than among children in noJ-PPlS villages (18.8 percent).
 

Tables 1-25, referred to above, describe results based on mothers 
and their
 

youngest children. Subsequent to Tables, 26-32, provide selected results
 

for all of the children of the mothers interviewed (including :he youngest
 

These tables provide results which are consistent v:h those 
based


child). 

tables defLue categories of children
 

on :he youngest child. The 

those non-participating and those
 

participating (presently or previously), 


with no knowledge of the program in non-P.wlS villages within 1-4 kilometers 
These selected

and those villages within 5-30 kilometers of a PPNS center. 


tables give results for age, incidence rates of diarrhea during 
the previous
 

treatment, number of DT/ipolio

two weeks, treatment of diarrhea, malaria 


vaccinations. 3CG vaccination status, and measles vaccination 
status for all
 

children. The results are consistent with the results presented above 
based
 

on the youngest child.
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d. Prevalence of Diarrhea
 

total frequency (smple ssze) and weighted percentage of children havingThe 
two weeks prior to the survey interview arediarrhea at souetime during the 

pase by age. for selected participation statuspresented In Table 33, A-33. 

categories. It should be recognized that sample sizes for some cells of
 

this table are small* i.e., feer than 20 children, and therefore of 

questionable interpretability. Nonetheless, it can be observed in these 
consistent differences or trends amongresults that chae are no obvious 

all participationparticipant categories across age strata. Sovever, for 

categories in this table, the diarrhea prevalence rates are 'relatively high 

mong children under two years of age, and these rates generally decline 

with age. 

the relation between diarrhea prevalence and ageA closz examination of 
very young children, i.e..indicates chat prevalence is relatively low among 


less than 3 months, reaches a maximum among children 6-8 months old,
 
very gradually until
slightly in excess of 60 percent, and declines 

two years of age when decline in incidence with age is moreapptoximtely 
dramatic. These findings are displayed in Table 34, page A-34, for children 

hIVS and non-PPYS villages and for all children. Taking consideration ofin 
sample sizes, there are no noteworthy differences in diarrhea prevalence 

between children in FiNS and non-PPNS villages. Rowever, the general 
with age is seen !n both PINS and non-P71.Spattern of diarrhea prevalence 

village children. These data suggest that the most vulnerable agso are 6-L2 

stri ng feature must be that more than one-half of themonths, but the most 
of the age in the range of 3-23children (over 55.1 percent) in each groups 

months had diarrhea in the two weeks prior to interviev. 

among does relatedThe prevalence of diarrhea children not appear to be to 
However, it can be observed in thethe type of house in which they live. 

Table page that livingfindings presented -in 35, A-35. children in 

diarrhea prevalence rates for thetraditional houses have somwhat lower 
first three years of life. for four and five year old children, chas are 

anincreasingly higher recent diarrhea prevalence rates in concert with 

increasingly more traditional house type. 

Although the patterns of diarrhea prevalence by age are similar for sale and 

feale children, there exist remarkable differences between the two sexes. 

The sample sizes and weighted diarrhea prevalence rates by age are provided 

in Table page A-36. children consistentlyfor the two sexes 36, Male had 

higher diarrhea prevalence rates than female children for all tan age 
12-18 groups. These differences were most pronounced for 6-8, 9-11, and 

mthe of age. There were only very s=all differences in diarrhea 
for three months ofprevalence rates between the two sexes children under 


age or in the age groups over 35 mo hs.
 

a. Anthroyouetrically Determined Nutritional Status 

Table 37, page A-37. for the percentageSu=ary statistics are presented in 
and sex for the five anthropometric measuresof malnourished children by age 

of nutritional status, i.e., weight for age, weight for height, height for 

age, arm circumference for age, and arm circuofeence for height. These 

of sample and percentagesstatistics consist the sizes observed of 
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ualnourished children. (Children less than 70 percent of reference for 

weight for age are defined as malnourished In this report. The empirical 

the other four anthropometric measures aredefinitions of malnutrition for 
Appendix C of this report.)discussed later In this text and in 

are Interrelated to some dsgre (see
All of these anthropometric measures 

of this topic), and therefore, it
C for a ore rigorous treatmentAppendix 

Table 37 are so similar for the five
is not surprising that the resulus of 

of prevalence of malnutrition which emerSes from 
meausres. The pattern 

for both sexes. urthermore, this pattern can be
these results is similar 

The Seneral pattern is for 
observed for all of the an:hropometric masures. 


rates In these children to be low (generally 0-5 percent) for

nalnutTition 

the first six months of age, to increase rather sharply at approximately 6-8 

months of age (to 5-20 percent) and to remain elevated (15-25 percent) until 

of age when the rates decrease (to approzimatelyapproximately three years 

4-8 percent).
 

height for age present this 
All of the anthropometric measures except 


pattern. The prevalence of malnutrition as determined by height for age
 
it Increases to 

remains low (0-5 percent) until 18 p2nths of age when 
sexes. The prevalence of malnutritionapproximately 20 percent for both 

remains higher than those of the other measures at
 defined for this measure 
over 3 years. This is probably because growth slows

higher ages, i.e., 
age. When growth velocity returns to normal atbetween I and 2 years of 

is now in a lover grpwtb channel and remains
 about 3 years of age, the child 
even 

smaller in height/age relative to reference level (i.e., stunted) 


though growth velocity may be normal.
 

of the major areas of inquiry of this study involves the evaluation of
One 

status between participants andmeasured nutritionalanthroposetrically 

the categories of participation

non-participants. In Table 38A. page A-38, 
This table displays sample

are again stratified by distance to a ?PNS. 
for 

sizes and weighted percentages below 70 percent of reference for weight 
or consistent
 

age. These data do not provide evidence of striking 

differences between participants and non-participants. The overall 

difference in percentages of malnourished children between participants end 

most noteworthy and consistent finding
non-participants is very small. The 
is that relatively fever participants and 

n the results of Table 38A 
in FPNS villages are malnourished compared to their 

non-participants 
 holds
iu non-PP.S villages. Additionally, this observationcounterparts 

of Table 38A are generally

within nearly all age strata. The results 

of :able 386D, page A-39 for weight for height percent
consistent with those 

of reference.
 

The differences between participants and non-participants in PI1S villages 

tested while controlling for age employing the 
were statistically 


page A-40. Thetest for the data presented In Table 39,Xanetl-Raeustel to these was drawn based on the application of the test 
conclusion which 


not
data is that lack of participation does appear to be associated with 

by weight for age percent of reference category.
malnutrition as defined 

small socio-economic

result is not surprising liven that the
This 


differences between the two groups and not controlling 
for length of time in
 

prolrem of participants is not considered. 
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TV.A. 2. 

f. Nutritional Status and Prevalence of Diarrhea 

For the purpose of this analysis of Part I data, malnutrition was 

defined fto the remaining four anthropouecric measures basedaepirically on 
veight for age for all children.the observed cumulative distribution of 

This was accomplished by determining corresponding points of the cumulative 
each of the four anthropoetricdistributions of percent of reference for 

to the cumulative percentage for less than 70 measures which corresponded 
weight for age. These percent of uedianpercent of reference far 

table presents thedefinitions are provided in Table 40. page -41. This 

prevalence races among all children for recent diarrhea by age for 
the five anthropoetrTlnutritional s:a:us cazagories defined for each of 

measures. 

The results of Table 40 are perhaps the most "frappant" (if the findings of 

this study. Simply stated, with very few excaptions, the diarrhea, 

races are higher across all age groups among children defined " prevalance 
of anthroponetric measure used tomalnourished regardless of the choice 

pairs of diarrhea prevalence ratesdefine malnutrition. There are 30 
presented for the various anthropometric measures and age groups of this 

table. In 24 of -these 30 pairs of races, the prevalence of diarrhea is 

group than Ln the "normal" group. In addition,higher Lu the "malnourished" 
substantiallythe diarrhea prevalence rates in the former group are often 

rates Ln the normal group. Ftally. it is alsohigher than the prevalence 
where the diarrheain three of the six casesworthwhile to note that 

in the normal category exceeded those in the malnourished.prevalence rates 
and 9, the smallest in this

the sample sizes of the Latter group were 4, 6, 

table.
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IV.A. 2. 

. ultivariate determinants of Nutritional Status and Diarrhea 

Stapvise discrizinant analyses vere performed to ascertain if any 
characteristics of the participants end non-participants children in PPNS 

villages might be associated with recent diarrhea or nutritional status 
dichotomies defined for each of the five anthropoeutric measures. The 

variables from which predictor variables vere chosen for inclusion in the 

discriainant function vere sex, birth order, age in months, length of tine 

in program (zero for non-participants), recent diarrhea, mother's age, 
and type of house. The cutpoints vereFrench Literacy, religious category 

to establish the nutritional status classification groups were as defined In 

Table 40 and explained in Appendix C. The significance level for variables 
to enter or be removed from the discrizinant equation was 0.05. 

The results of these discriminant analyses are presented in Table 41i page 
child and religion of mother were found to be significant InA-42. Age of 

the prediction of recent diarrhea in the children. No variables vere
 
asconsistently significant in predicting nutritional status categories 

defined by the anthropometric measures. No variables were significant at 

the tive percent level in predicting weight for age nutritional category. 
Sex of child was significant in predicting malnutrition of the child defined 
by arm circumference for age and height and age of child vas related at the 

five percent level to height for age and arm circumference for height 
was found to be significant fornutritional categories. Tive in program 


predicting malnutrition of children based on arm circumference for height.
 

The categories used to define nutritional status for the five anthropoeetric 
of median relative to standard.measures are based on the child's percent 

This statistical measure is clearly age related (especially as can be seen 
across ages for a filed z-score duringby comparing percent median scores 

the first year of life.) A child's z-scores for a particular anthropometric 

measure is a mch more attractive statistic for analytic purposes. 

Consequently, multiple regression analyses were performed to examine how 

various characteristics of participant and non-participant children In P11S 

villages might be linearly related with anthropometric s-scores (Table 42, 

pool of independent variables vere as for the discr/iamintpage A-43). The 
analyses except for the addition of the square of the child's age and recent
 

of child's age wan added to control for the non-lineardiarrhea. (Square 
The significance level forassociation between age and nutritional status.) 

to enter or be removed from the regression equationindependent variables 
was 0.05.
 

No variables were found to be linearly related to weight for height z-score
 

at the five percent level. Age or its square, or both, were significantly 
z-score for the remaining anthropouetric measures.associated with a child's 

Further reinforcing earlier findings among these results is the fact that 

recent diarrhea was significantly related to both weight for age and height 

for ase z-scores among this group of children. 

h. Trends in Mortali:v 

The survey questionnaire which was administered to the mothers in 
the deaths of children. This informationSine-Saloum included questions on 


-27­



for living children to construct data va used in conjunction with the data 
This method has been employed

amenable to computerized life table analysis. 
data. Selected
the most efficient use of availablebecause it makes 


It can be

statistics from these analyes are presented in Tables 43 and 44. 


seen In Table 43, page A-44 that the numbers of children and deaths among 
children of 

children in each participation group are moderate except for 

mothers in PPNS villages who had no knowledge of the program. This table 
on whom the life table statistics are basedprovides the number of children 

is only 50 (with 8by participation category. The numbqtr of children 
group and ranges up to 1,239 children (anddeaths) for the aforementioned 

in non-PfIS villages who had heard166 deaths) for the children of mothers 
of the progrm but did not participate. 

intervalThe estimated probability of survival to the beginning of each age 

is included in this table for each participation category. for exmple, the 

to two years of age (24 months) areestimated probabilities of survival 

0.8729 for participant and non-participants in 111S
respectively 0.9386 and 

forcurvesvillages. The nill hypothesis of the equivalence of the survival 
in PPNS villages was evaluated throughparticipants and non-participants 

the M1P life table program.examination of two test statistics produced by 
survival amongBoth of these test statistics show a trend for increased 

participants but neither was statistically significant at the 5 level. 
Wilcozon. p a 0.178 and for the generalized Savage(?or the generalized 

p - 0.065). 

These results Indicate that participants in F11S villages experienced lover 

5-year mortality rates than any of the other participation groups and that 

the group with the most similar cumulative survival was the participants in 

non-PP.lS villages. The cumulative survival was higher among program 

participants in P71S villages for virtually all age intervals than for any 

of the other groups.
 

Another means of comparing the mortality experience of these groups is by 
These ratios were calculatedcomparing the age-specific mortality rates. 

the PNS villages for the menominator rates.using the participants in 
age-specific mortalityTherefore, ratios greater than one represent higher 

in the group being compared to the participants in P7.4S villages. Lt eight 

be noted that the mortality ratios for the non-participants in P15S villages 

can be consitered equivalent to relatives risks of non-participation. 

to
In Table 44, page A-45, the mortality ratios have been defined relative 

participants in 1111S villages. The age-specific mortality rates in this 
2-3 year old children. The exception totable are generally highest among 

this observation is for non-participant children in 111S villages ubose 

mortality rate for this year of age was L.8 percent. All other groups had 
for this age interval. Because of themortality rates of 4.4 to 8.3 percent 

small numbers of children, one additional death among these non-participant 
have resulted in anchildren in PINS villages in this age group would 


age-specific mortality race in approximately this range.
 

is that the mortality ratiosThe most important finding among these results 
are highest for the non-participants in P11S villages for age intervals from 

6 to 24 months. These results suggest chat the program has its maximum 

impact on mortality among children at these Ses. 

-28­

http:non-PP.lS


It is also noteworthy that the only group represented in this table for whom 

the mortality ratios are in the neighbovnood of 1.0 across age strata is the 

progran participants In non-?KS villages. 

The mortality ratios are highest for the non-participants who had never 
m washeard of the progra . This is especially true for villages where there 

explained in parta P1S program. This Is as expected and can probably be 
by the lover socis- economic level of this group. The sost important 

ratios for the non-participants whocomparison statistics are the mortalit3 
lived In the YlNS villages and who had heard of the program. Nearly 40% of 

let into the prograthis group did not participate because of Inability to 
they did not know hoy to enr.l..either because it yes closed or because 

risk of over 4 In the most sensi:ive ageThese children had a relative 
have seen, this group appears to be from the samegroups. As we 

socio-economic level as the participants. 

A caveat mast be inserted at this point to assist the interprtetation of 

these observed mortality trends. The non-participants in PPNS villages 

some mothers who vere ineligible for participation because ofInclude 

reasons related to their childrens' mortality., i.e. child died too soon 

(seven mothers) and child too old (sixteen mothers). Thus two different 

selection biases have operated to contribute mothers to the non-participant 
this part is also subjectgroup. The validity of the results of Table 2 of 

to question as these responses for no-participation were based on an 

there vere only four deaths mongopen-ended question. Furthermore, 
of age, and it the data of Table 2non-participant children under six months 

then at least seven deaths In these age intervals would be were accurate, 
expected in the mortality results. 

a different directim
These two selection biaes each affect the results In 

i.e.. the former would decrease while the latter vould increase the apparent 
effect of these biases fromsurvival. It is not possible to predict the net 

trends are stil. considered important bythese results, but these observed 
the evaluation tean because they are consistent with mach of the other 

as trends toward increased utilization of health care ofevidence such 
and the fact that the trends toward higher mortality monparticipants 

in the most vulnerable agas, i.e.non-participant children are manifested 

6-24 monhs, as would be eviected. 
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S. 	 PART 2 

1. 	 Methods 

a. 	 SaMle and Procedures 

Master charts vere obtained from CIS Dakar for all centers currently 
operating In Senegal. These charts contain monthly Information on the 
distribution of children In each size.categoary according to percent of the 
Uarvard Standard for each center. These categories are: less than 60. 

60-644 63-69, 70-74, 73-79. 80-84, 85-89, 90-9'. 95-99. and more than 100 
percent of reference for weight for age. This Information has been obtained 
on a monthly basis from each feeding center since April 1981 as a part of 
CRS/Dakar' record keeping and surveillance system. 

CIS/Dakar also routinely obtains Information on the amounts and kinds of 
foods Individual centers distribute each month. This information On L3nthly 

food distribution was added to each center's master charts. All master 
charts were photocopied in Dakar and sent to the Western Consortium In San 
Francisco for coding. key punching, and comtputer analysis. 

One focus of the ezamination of the Part 2 data was to determine the effects 
of food disruption in early 1982 on the average nutritional status of 
children attending these centers. All master charts were reviewed to 

determine If they mt study inclusion criteria which had been established to 
insure completeness and rslitbillty of Information. For the purposes of 
thase specific analyses, the criteriawre:
 

(1) 	 No more than 2 monchs of missing data for food distributed during 
June-October 1961.* 

(2) 	 t mi ing data for either food distribution or attendance for 
November 196L through June 1982. 

A total of 151 centers met these criteria.** The master charts from Thies 
were 	not received in ;i to bj included. a 

* 	 These criteria were relaxed for centers from Louga to allow that region 
to be represented. 

** 	 Prior co the evaluation team's work in Senegal during Phase Up*there 
were 	157 centers Included in this analysis. laovert, a review of all 
charts from thase centers by Sister Fredericka of CIS/Dakar Indicated 
chat 	 Six centers should be dropped and that data for sow months 
(between I and 3) for nine centers should be omitted from these 
analyses. All results concerning the food distribution rupture are 
based on these centers, whereas all ocher results are based on 423 
centers. There were a total of 457 master charts received and fourteen
 
of these were found to contain highly suspicious or improbable data and 
were 	 thus eliminated from all analyses. There were a total of 29 from 
the 	 remaining 423 centers for which at least some monthly data were 
deleted from all analyses.
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other exmination of the Part 2 data included a survey of the regional 
differences In the nutritional status of Senegal as shown by the 
participants In the PPS feeding program, seasonal effects on malnutrition 
rates, and the distribution of feeding centers. 

b. 	 Information Obtained 

(1) Location of center. All centers were identified by region, departent, 

and arrandissement. 

(2) Milieu of center. r'h center defined by CRS/Dakar as urban, 
to populations ofsemi-urban, or ;llage. These categories correspond 

greater than 25,000, between 3.000 and 25,000, and fewer than 3,000 
inhabitants, respectively. 

(3) 	 Food availabill, in area surroundint center. Each center was ranked 
according to food availability In the surrounding arrondissment. In 
this ranking system, a value of 0 mant that the center was located in 
an area of uuch less local food availability than those ranked 5. This 
ranking was performed by AI/Dakar based on informatiou available on 
food 	production by arrondiseeut. 

(4) 	 Tye of center. All centers were characterized according to type.
 
This included dispensary, social center, reliSiouS center, -aisons
 

familiales, and Centre Epansion Rurale Counale (CZU).
 

(5) MonthW7 Food Distribution by Center. As a part of its routtie record 
keeping, CRS/Dakar receives a monthly activity report from each center. 
This report contains information on the nmber of children weighed and 
the mounts of each kind of food distributed each mouth. The mount of 

food distributed per child was calculated at CiS/Dakar. This 
added the 	 before they wereinfomrmtion was to monthly mster sheets 


photocopied and sent to San Francisco for key entry.
 

For the purpose of these analyses. a month of food disruption In a 
defined as a mouth when no food was distributed. It shouldcenter was 

be recogniszed that this definition has obvious limitations ius to the 
stretching of rations which occurred in some centers during the rupture 
period of January-My 1982. 

In
(6) 	 Nutritional status of center. A description of the methods used 
monthly weighing and record-keeping in the center vill be found in 

Appendix A. Master charts for the centers are sent to Dakar each 
snth. These charts indicate the nmber of children in each percent of
 

for 	 less than 60 to over 100+ in 5 percentreference grouping 

intervals.
 

The percentage of children who were less than 801. 701. 65Z, and 601 of 

reference for weight for age was calculated for each center for each 
month.
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tv.1.1L 

After an inittal comparison of vaulability of the rate of mall 

children per mouth per caener using the percentage of children belm 
80 of reference compared to 70Z. it vas decided to use the 70Z cut rff
 

for all cnalyses because these statistics demonstrated Less 
variability. 
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2. 	Results - part 2 

to Part 2 tables found in Appendix A. page A-46 to pageThese results refer 
A-5S. 

in Table 1t pageThe distribution of centers by region and type are included 
mster charts 	 veor used for the follovingA-46. Of the 151 centers whose 

results, 121 (or 60.12) were dispensaries. Host of the centers vere from 
the regions of Casaence (49 centers..- 32.5 percent), Fleuve (40 centars 

26.5 percent), 	 and Sine-Saleom (24 centers. 15.9 percent). The remaat8ug 38 
Dsing CR5centers vere uniformly distributed from other regions of Senegal. 

information from Cathvel/Dakar, it was recognized that the regipus of 
and that 	SenegalCasmance and Fleuve are over-repr sented In this group 

are under-represented.Oriental, 	Louga, and Cap-Vert 

region is 	 provided in Table 2.
The distribution of centers by location and 
page A-47. Approximately tvo-thirds of the centers are located in villages 

(population less than 3,00C) and one-quarter are In smL-urban areas
 
less than 25,000). Only 15 centers (9.9
(population greater than 3.000 but 	

Alllocated In urban areas (population greater than 25.000).percent) 	 are 
of the centers is Cap-Vert region vere classified as urban. Hore than 

In the regions of Casamance, Diourbel, and
three-quarters of the centers 

Fleuve are located in villages.
 

centers by region and food availability rating for theThe distribution of 
surrounding arrandisment Is included In Table 3. page A-48. Host of the 

centers had a food availability rating of four (46 centers, 30.5 percent) or 
seven in 	the Casaanacefive (60 centers. 39.7 percent). Only 11 centers, 


and four In Doug, had food availability ratings of one. There were so
 

striMng differences in food availability by region.
 

by region 	 and duration of food disruption ts
The dfscribution of centers 

page A-49. A disruption in food distribution occurredpresented 	In Table 4, 
during one or 	more months between January and May of 1982 In approximately 

the centers. This vas defined as the "rupture" period. Atwo-thirds of 
or 58.3 percent) had a disruption ofmajority 	of the centers (88 centers, 

In only 14 centers (9.3 percent) the disruptionduration 1-3 months, and 

lasted for four or five months.
 

The frequency 	 and percentage distributions for duration of disruption of 
page A-S0.
food distribution are provided by location of center in Table 5. 

that the presence of period of food disruptionThese results do not suggest 
to the location of the centers. Similarly the distribution of

is related 
and duration 	 of food distributioncenters by food availability rating 

6, page 	A-51, s not suggestive of a relationshipdisruption in 	Table 
these factors. Thus, the food disruption appears to have been

between 
to region 	or location of center.randomly distributed and not related 

of various Title 11 foods distributed each
The average numbers of kilograms 
month in each region are presented in Tables 7A-73, pages A-52 to A-53, for 

some degree of food
1981 and 	 1982 respectively. Each region experienced 

more of 	 the months during the perioddistribution decrease for one or 
1982. These 	 figures are based on available data fron theJanuary - Kay, 


151 ceon:ers used in the analysis of the rupture.
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These results are depicted graphically in Figure S. Although some of these 

results are based on a small number of reporting centers* it is possible to 

draw some general conclusions. The effects of the food disruption can be 

regions as a decrease in the average number of kilograms of seen in all 
are no
these comodities distributed during the rupture period. There 

which indicate that someobvious discernible patterns in these. results 
or less food than otbrs.
regions consistently reported distribu.ng more 

but there is large variation in all regions for the average mount of food 

distributed during the year. even af.tar ,xcludng the rupture period. The 

range of average kilogrsms reported as dist:buted (difference between 

me~inu- and zini nm average) is at least 4 kilorams each mnth for these 
as great as 10 kilogr ms. seven regions. These differences are occasional' 


The authors were not able to validate the accurct of these particular data
 

and the number of centers reporting are often small, and it is therefore 

recognize that these results should be interpreted rather moreimportant to 

qual tatively than quantitatively.
 

Seasonal variation in the percentage of children lose than 70 percent of 
by
reference in centers can be examined in Tables SA-8B. pages A-54 to A-5 

regon center type. location. and food availability for all centers in 

with usable data (n a 423). Table BA contains the averageSenegal 
reference and the number ofchildren l than 70 percentpercentage of ss of 

1981 and Table 83 contains the
centers reporting for April - December of 

coparable results for January - September of 1982. It should be noted that 

the number of centers used in the analysis is smaller during April 1981 and 

September and October of 1982 because of commoncesmnt of record keeping in 

1981 and the timing of data collection iu 1982. 

Seasonal trends can be obseried in the countrywide average percentage of 

children les than 70: of reference for all centers. The vorst maths for 

both years are September. October, and Sovenber with a high in October 198L 

of 9.60 percent. The best months overall are February, March. and April. 

The lowest percentage of small children. .350 percent, was recorded in March 
1982. 

table. The averageStriking regional differences are also seen in this 

percentage of children less than 70 percent of reference in Cap Tort is 
7.45Z for 1981* and betveen 2.872 end 6.702 for 1982.betveen 4.53: and 

Noover, for Diourbal, the average percentage of children le than 70 
13.38 for 191 and betveen 6.861percent of reference Lis between 7.98Z and 

and 1 .57% in 1982. These results suggest that the percencage of children 

loss than 70 percent of reference for Capoort centers is lower than for 

centers of any other region. Additionally, the percentages for Cap-Verc for 

1981-82 appear to show Less seasonal change that the centers La other 

regions of Senegal. It was also noted that the time of osset of the 
from region toseasonal change in the percent of small children varies 


region.
 

* The percentage of 9.02 for April of L961 is based on only four centers 

reporting. 
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is that urban centers (7 ofAnother striking feature revealed in this table 
also have generally lover percentages of children15 in the Cap-Vert region) 


Less than 70 percent of reference than either sea-urban or village centers.
 

The changes seen in the percentages of children Less than 70 percent of
 
semiurban and village centers,reference are similar during the year for 

centors are consistently lover than forbut the percentages for semi-urban 
the Village centers. 

A graphical. depiction of seasona..vaclation in the average percentage of 
of reference is provided in Figures 6

children less than 80 and 70 percent 
for the eight regions of Senegal. Interestingly, theseand 7 reapectivuLy 

It should be noted that the percentagefigures are similar in appearance. 
of children below 70 percent of reference falls within the range of 3 to 14 

percent. and that the percentage below 30 percent of reference ranges from 

approximately 14 to 40 percent. 

These figures also provide comparisons of the nutritional status of children 
Regardless of vhich standard ofattending centers in the different regions. 

or 80). it can be seen that generally far feverreference is employed (70 
fall below the percent of reference levelchildren in the Cap Vert region 

for the region of Diourbel. The percentages of
and the opposite can be seen 
small. children are also generally higher for the region of FLetuve than for 

all other regions except DiourbeL. 

Seasonal patterns of average nutritional status are clearly indicated in 

small children vere actalned forthese figures. The higheqt levels of 
virtually all regions during October of 1981, and the lowest Levels during 

the months of January to April of 1982. 

The Impact of the disruption of food distribution on center attendance can 
pages A-56 to A-57, Table 9 provides the numberbe examined in Tables 9-10, 

the averageof centers ezperiencing ruptures of varyingLength, and 
period ofattendance for each center during December of 1981# and for the 

January - M'.ay 1982. The relative percentage change in attendance is the 
fordifference in average attendance 'isetveen December 1961 and the average 


the months of rupture divided by the December 1981 average.
 

Tor centers which did not experience an interruption of food distribution 
there was very Little change in averageduring the rupture period. 

attendance in centersattendance. Novever, these results show that 
the rupture months and that thisexperiencing a disruption dropped during 

to the duration ofdrop in average attendance generally -ncreased according 

the rupture.
 

Table L0 Is incLuded to provide an examination of the possible impact of 
month afterinterruption of food discribution on center attendance in the 

the rupture period. i.e.. June 1982. Average attendance for all centers is
 
Although average attendance
presented for December L98L and for June 1982. 

December of 1981 for centers with was lover in June of 1982 than in a 
these results provide
disruption of four months during the rupture period, 

no clear idcation that long term center attendance vas affected by the 
on attendanceduration of food disruption. The effect of the disruption 


appears to have been short-termed.
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The average percentages of children less than 70 percent of reference far 

weight fdr age in centers experianucing 0 to 5 months of rupture are 

presented in Table 11. pale A-58, for June and December of 1981 and for June 

of 1982. There is no evidence in this table to suggest that the average 
of children less than 70 percent of reference for weight for agepercenta$eS 


in June of 1982 were affected by the ruptre period.
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-PART I - FIGURE 6 
AVERAGE PERCENTAGE OF CHILOREN IN EACH CENTER 

LESS THAN 8O'PERCENT OF REFERENCE FOR WEIGHT FOR AGE 
APRIL 1981 TO AUGUST 1982 
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?PAtTIa - FIGuRE 7 
AVERAGE PERCENTAGE OF CHILDREN IN EACH CENTER 

LESS THAN 70 PERCENT OF REFERENCE FOR WEIGHT FOR AGE 
APRIL 1991 TO AUGUST 1982 
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C. Part 3 

t. Methods 

&. Sample and Procedures
 

The sampling fran for Part 3 consisted of 364 feeding centers that had 
two years of August 1982.operated continuously in Senegal for at least as 

Using implicit stratification by region and department, a systematic sample 

was dra n using a random starting point. Forty-five stud7 centers vere 
selected in this way. 

of the centers' registers containing the childrens'Photocopies 
sent to San Ftrancisco f or key entry.Identification and groVth data were 

closelydata editing, and analysis. Prior to key entry, each register was 

examined. If all growth data were not available from at least July 1981 
was not Included. Most registersthrough September 1982, 'the register 


but many the month ofcontain data beginning In 1980, at centers fi.st 

available data Is much later. In many cases this is due to the fact that 
Since each
the center started a new register because the old one was full. 

and the names were all very similar, it wouldchild was gIyen a now number 

have been too tine-consuming to try to match each child with his old record,
 

and these old registers were not used.
 

were examined for double entries and unique identificationThe registers 
One center's register was excluded due to
numbers were given to each rhild. 


the lack of unique Identifiers for the children's recorded data.
 

Of the 45 centers, five did not have registers. acb was replaced with the 

center closest to it. Twenty of the 45 centers' registers met the selection 

four these had not recorded sex ofcriteria. However, of centers 

participants and therefore data for these centers were excluded from 

analyses Involving sex or nutritional data. 

The initial sample universe provided by CRS consisted of approximately 
centers contained 12,354112,000 children in 364 centers. The sample of 45 

The 20 centers that had data had 7.961 children. Casmance andchildren. 
the other regions of Senegal wereDiourbel were over-represented while 

children comprise aunder-represented, particularly Fleuve and Louga. These 
random sample of all the children on whom usable data are currently 

available in Senegal; but as good recordkeeping may be associated with 

individual center characteristics and performance, these centers may not be 

representative of all centers In Senegal. 

and verified by different operators and all
All information was key entered 
Inconsistencies were resolved. The resulting data were then analyzed at the 

University of California, Berkeley, Computer Center. 

Most of the data editing procedures were performed with a special computer 
weights recorded, children vith program which identified children with no 

argeinvalid birth dates or missing sex codes, and children withmissing or 
weight changes between any two months. All errors identifieZ were referred 

to the source documents and, where necessary, corrected. 
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b. Enformatiod ObtaLned on Each Child 

(1) 	 Date of Birth. The birth date of each child is entered in the regiscer 
upon entry Into the program. Freque .cly, many children enter on the 
same day and often from the sae part of the village since the food 
distribution and weighings are often done by sub-groups. The 
concurrent entry of children from the sme area serves as a natural 
check on the relative accuracy of the birth dates. 

(2) Birth lank. In all cases where a zhild's birth rank was indicated in 
the register, the information was keypunched for analysis. These data 
vere available In only a few cewa ers and not for all the children of 
those centers. Because of concerns regarding the accurate reportLng of 
this variable, it was not Included in any analyses. 

(3) 	Sex. CRS/Dakar does not use sex-specific standards and it is therefore 
not necessar7 for *e= to obtain information on sex to plot the 
nutritional status of their children. Four of the 20 centers did not 
record the sex of any children. All of the other centers recorded sex, 
but there were some cases in which this Information vas missing. Since 
the CDC/IKO ptandards are sex-specific and therefore require sex to 
determine nutritional status, these cases could not be used In same 
analyses. Initial analyses were done separately for Phose centers 
which had records of participants' gender and for those which did not. 
For analyses in which the determination of sex was not necessary, such 
as age at entry Into program, the data from all centers were conbined. 

(4) 	Nutritional Status. The methods used in weighing the childrn each 
month at the feeding center, and how the data are recorded in the 
registers, is detailed in Appe,,diz B. 

Nutritional status was coputed monthly for each child using the 
computer program provided by CDC, AtLanta that mploys the CDC/UICS 
standard. This program was used to provide nutritional status 
statistics for percent of medLan, percentile, and standard normal 
deviations from average (Z-score) of the reference population, on the 
basis of each child's monthly weight and age. 

(5) 	 Entry Data and Tine in Procram. The feeding centers in this study 
began keeping registers in 1980 and 1981. It was not possible to 
determine whether or not children who were present for the first math 
of a center's recorded data had been In the program or were entering
the program that month. Therefore children vere only designated as new 
program entrants on a center by center basis if their first recorded 
register entry was Later than the date at which their center began
keeping records. Tim In program is therefore defined only for these 
now entrants end Is the difference between entry date and any later 
date of interest. Only new entrants wera used in the analyses 
involving entry date or time in program. 

(6) 	 Exit Data. The registers of some centers contained information on why 
program participants left the program. These data were keypunched when 
available. When the reason for leaving was given, It was usually coded 
in the register as one of the following: died, graduated, transferred, 
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or excluded. CIS/Dakar has a rule that if a child misses three 
sessions he/she is to be excluded from participation in the propm. 
In our examination of the registers we found relatively few children 
who vars allowed back into the program after having uased three 
sessions. We found that approximately ten percent of the children in 

the program had unrecorded weights for three or more consecutive 

months, but in very few of the cases (approximately two percent of all 
children) was this gap in recorded weights longer than five mouths. 

For the purpose of these analyses, dropouts are defined as those 

children who left the program and did not return during the period of 
study. (Another reason for doing this was to insure against mistaking 
the returning chid for a nov participant.) 

Centers inconsistently recorded reasons for children leaving the 

program. 
program, 

Zn 
for 

most 
whom 

centers, 
a reason 

the percentage 
was listed was 

of children 
very small. 

leaving 
In only 

the 
one 

center, Gat, was :hi not true. In Ga, a high percentage of children 
who left wore coded as to reason for leaving. Zn this center, it was 

possible to examine separately those children who graduated or 
transferred and those who were considered drop-outs. 

2. Results. Par: 3 

The 45 centers for which registers were received are listed in Table 1. page 
k-59. This table describes each center according to whether or not its 

register was usable for longitudinal analysis and whether it contained the 

sex of enrolled children. There were 20 centers for which there were usable 

growth data. Of these 20 centers, 16 contained information as to the sex of 

the child and 4 did not. Also contained in this table are the starting 
dates at which the registers were begun for purposes of the study and the 

uber of children from the centers whose data were entered in our analyses. 

(Most registers were begun before January 1980 but are noted as star:ed in 
Januar7 1980 for purposes of this study.) 

Table 2. page A-61, shows there were 7,961 children for whom data were 
entered for analysis. Of these children, there were 1.592 from centers not 

recording sex of participants and the remaining 6.369 children were from the 
16 centers which recorded the sex of participants. There were 4,245 

children from all centers Identified as having entered the program during 

the study period. Of these now entrants, 1.155 were identified as having 
either unknow age or sex. 

There were a total of 3,090 new entrants identified among the 16 centers in 
which sex was recorded and for whom age at entry was known. For the four 

centers in which sex was not recorded, there were 634 new entrants for whom 

age was known. The frequency and percentage distributions for age at entry 

are provided by sex in Table 3, page A-62, for centers which recorded the 
sex of children and for both sexes coubined fcc the centers which did not 

record sex of participants. Overall, 97.4 percent of the now entrants weore 
enrolled under 3 years of a;e; and most of the children, 90.4 pezcsnt, were 

under 2 years of age at entry. The distribution of age at entry below 2 
years is provided in a subsequent table. 
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age for alU new
The distributions for percentage of reference of weight for 
program entrants is provided in Table 4# pale A-63. by sex for thn 16 

centers recording sex regularly. Most of the new entrants (91.7 percent) 
for age at eatry.

were above 70 percent of reference for veight 

one third of the now entrants were between 70 and 90 percentApproximately 
for age at entry. These data provide no indicationof reference for weight 

sexes.of differential nutrition status at entry for the 

new entrants and the percentage age
Table 5. page A-64, provides numbers of 
recording sex.
for 1980-1962 for centersdistributions at entry by month 


the new entrants were
For each of the three years, slightly over one-half of 
As noted earl.er, very 64ew children

less than six months of age at entry. 


were allowed into the program after attaining 3 years of age. The only
 

is that during 1980 when many centers
noteworthy finding in these results 

tho new entrants between
began keeping registers. there were 11.1 percent of 

2-3 years of age, and that this percentage drops in subsequent years. The 
were relativelychildren edrolled before their first birthdaypercentages of 


constant for this time period, i.e., 68.2 percent for 1980. 77.3 percent for
 

1981, and 73.3 percent for 1982.
 

for weight for age by mouth and
The distribution of percent of reference 

year for all program entrants among the centers recording sex is presented 

in Table 6, page A-65. The distributions of children'for weight for age are 

years except for very slight differences In the 
very similar for the three 

80-89, and 90-100 percent of 
percentages of children between 60-69, 70-79, 

period from 62.9
reference. The latter percentages drop slightly over this 

percent for 1980 to 59.2 percent for 1981 and finally to 57.7 percent for
 

1982. During this same time the percentages of children 60-69 and 70-79 

percent of reference at entry increase slightly. 

age at entrance
The distributions for percent of reference for weight for 

page A-66. These data provide
are provided by age at entry in Table 7, 

striking evidence that nutritional status of children at entry into the 

For children entering the program under 6 mouths program is related to age. 

below 70 percent of reference at time of

of age, only 3.9 percent were 
11
 

entry. This percentage increases for children entered between 6 and 

17.6 percent for children who entered
months of age from 9.9 percent to 

age. The percentage of new entrants less than
between 12 and 17 months of 

by age Stoup at entry for
70 percent of reference then slowly decreases 

12.9 percent; to13.8 percent; 24-35 months,children aged 18-23 months, 
age 36-47 months.
11.6 percent for children entered at 


status of new entrants by
These differences in distribution of nutritional 

age could perhaps be explained by self-selection. Differences 
such as those 

seen in the general

these groups are, however, usually
seen in age 


Iased on this information from

of less developed countries.
populations 


of nutritional status of new entrants
other countries, this shifting pattern 
by age can be assumed to represent a phenomenon occurring in the general 

The general population's nutritional
population of children in Senegal. 

high after birth, followed by a rapid increase in 
status is relatively 

below 70 percent of reference at about six months of percentages of children 
cohozt continues until
 

age. The low level of nutritional status for this 
the nutritional status of these 

about two to three yars of age when 


children begins to improve.
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In Table 8, page A-67, now entrants are described at entry by percentage 
distributions of age and percent of reference for weight for age for each of 
the 20 centers. It can be seen from these results that targeting by ale is 
generally good for all centers. The only noteworthy exception to this 
observation Is the center at Toub&-Belele where nearly 14 percent of the new 
entrants during 1980-82 were over three years of age. This could be because 

of an outreach program that took in new subcenters at one time. In a number 
of centers including Camberen,, Ziguinchor, Ndindy, St.-Louis, and Pambal, 

nearly all children (at least 97.0 percent) were under two years of age at 
entry.
 

Nutri:ional status at entry is related to age at entry as well as regional 
and seasonal factors. The centers at Taoune, Diamacouta, and Ga had the 
highest percent.- es of new entrants less than 70 percent of reference for 

weight for age (16.8 percent, 11.5 percent, and 10.2 percent respectively). 

The percentages of new edrrants relative to the number of children in the 

program are provided in Table 9, page A-68. These percentages are based on 

the centers with children of known sex and vary from month to month and yeas 

to year but are generally in the range of 4-7 percent each month. 

The number of children leaving the program during 1980-82 are presented in
 

Table 10, page A-69. by reported reason for leaving for each center.
 

Overall in almost 60 percent of the cases, the reason for a child leaving
 

the program was not noted in the centers' register. Thus for most centers
 

these data cannot be used. The center at Gas was the only noteworthy
 

exception. In this center, the reason for a child leaving the program was
 

recorded for over 90 percent of the children. Approximately ten percent of
 

the children recorded to have left the program at this center, were recorded
 

as deceased, and approximately 60 percent of the child:.n leaving were noted
 

as "exclu" (i.e., dropouts, thosewho left the program but who did not diet
 
graduate, or transfer.) 

Table 1.1, page A-70, provides the percentage age distributions for children 

leaving the program at Gae during 1980-82 by reason for leaving. Overall 
63.3 percent of these children were under 3 years of age when leaving the
 

program. This percentage was slightly higher for deceased children, 79.2
 

percent, and almost 30 percent of all deceased children ware between one and
 
one-and-lhalf- years of ale.
 

The percentage distributions of weilht for age percent of reference are
 

provided for this same group of children in Table 12, page A-71.
 

Approximately 10 percent of all children leaving vere below 70 percent of
 

reference of weight for age at the time they left the program. The ost 

noteworthy finding in these results is that for deceased children, 23.8 

percent were below 70 percent of reference and 61.9 percent were below 80 

percent of reference the mounth before leaving the prolram.
 

Table 13, page A-72, provides the percentage distributions of percent of 

reference for weight for age by age group for all children leaving the 

program during 1980-S2 for centers where the sex of the children was 

recorded. These distributions are remarkably similar to those for new 
program entrants at the time of entry (Table 7. page A-66) for all age 
groups.
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The percentages of all children leaving the program by mnth and year are 

presented in Table 14. page A-73. These perceutages are generally btween 

1-3 per mouth, somewhat less than the percentages of now entrants per mouth. 

mouth
percentage age distrLbutions of children in the program for eachThe 
based on the ages of all children weighed each

for the years 1980-82 is 
mouth during each year in centers where sex of children was recorded. 

Table
 
the percentage
15. 	pas A-74, provides the number of children weighed and 

time per-od. These age distributions stronglyage distributions for this 
indicate aging of the group 	of children in the program. 

Table 16, page A-75. provides the percentages of children less than 70 
age by age and season of the year. It

percent of reference for weight for 
that these are on 	 veigh*ngsall children'sresults basedshould be noted 

could have contributed multipleduring 1980-82, and hence a single child 
for iach year of thisobservations to the results in this table. The data 

table were also inspectedobut were not included here because those results 

provide an essentially comparable description of seasonal results. The 

noteworthy result of this table is that the nutritional status of children 

to be worst overall during the months of September ­
in the program appears 

October, and that seasonal differences are observed in the younger children,
 

(i.e.. below 21 months of age).
 

The percentages of children less than 70 percent of reference for weight 
for 

age by age and time in program (as of July 1982) is given in Table 17. page 

A-76. There were very few children older than 30 months at this time, and 

uniformly distributed for time in
the children present in July 1982 were 
program. Not surprisingly, the numbers of children weighed In the older age 

There are generally large
groups was higher for increasing time in program. 
below 70 percent oCand consistent differencus in the percent of children 

reference for weight for age between children in the program for more than 

one year and those in for lesser mounts of time. These patterns are 

evident mung the children under 33 months of age. 

The rather consistent differences in percent of malnourished children in 
pag A-77. The

these three groups are graphically emphasized In Figure S. 

lower age
percentages of malnourished children are for all groups except 
for more than one year compared

27-32 months among children in the program 

to the two groups of children In the program for lesser amounts of time.
 

17 and Figure 9 suggest that child:en in the
The results shown in Table 
program for longer aunts of time have overall better nut:i.onal 

status.
 
to age at: tnt.- (zot:ers

It should be noted that a selection bias related 

nore conscious of the health of their children enrolling them ta:l.er) could 

some extent account for these results. Rowever, it is unlike* that this 
to 


of bias could account for these results (particularly in viev of the
 
source 

cannot be considered proof 	 of 
Part I findings). Although these findings 

impact of the program, they can be considered evidence which
nutritional 

indicates nutritional impact.
 

of Table 18, page A-78 are based on all children who were lis
The results 

at the tine of their entry
than 70 percent of reference for weight for age 
were divided into cohortsinto the feeding program. All these children 

based on their age at entry into the program. The classification by age at 

entry, i.e., less than 6 months, 6-11 months, 12-17 months, and over 18 
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months, provided a nearly uniform distribution of these children into 
each cohort are emal, and the 

cohorts. However, the numbers of children in 
at follow-up intervals of more than 12 months

numbers of children available 
in the program are small for all four cohorts.
 

It can be observed that
These 	 results should be interpreted wl-:h caution. 

findings are consistent with a potential program effect on nutritionalthese 
status. Tor example, the percentage of children remaining less than 70 

percent of reference for weight for age for those children who entered the 
percent (c-39) a: the tize they had 

program at ages 6-11 months vas 61.5 
which 	time the age range of their
been in the program for 6 months (and at 


!or those chi.de: in approximately

cohort was 12-17 months.) Similarly, 

the same age range, i.e.. 13-18 months, who had entered the program at lass 

than 6 months of age and who therefore had been in the program for 12 
than 70 percent of 

months, the percentage of the cohort remaining less 
was only 3.6 % (n a 19). Thus a lower

reference of weight for age 
t	 longer time remained
 

percentage of children .n the program for the 


result is not consistent, however, because the
 
malnourished. This 

percentages of children less than 70 percent of reference for 

weigh: for age
 

the cohort of children 6-11 months of age at entry
are nearly the same for 
at follow-up ages.18-23 months (12 months in program) and for the cohort 

ages 12-17 months at follow-up ages 18-23 months (6
entering the program at 

months in program).
 

It can also be seen that the percentage of children remaining less than 70 

with time in program for the three 
percent of reference generally decreases 

greater than 6 months. The time in
cohorts entering the program at ages 
program, however, is directly associated with age, which is known to affect 

in the general population. Of the 43 children who had nutritional status 

entered the program under 6 months of age and had been in the program 

for 3
 

mouths, only 27.9 percent (12 children) were below 70 percent of reference.
 
but
 

This percentage drops a: 6 months in the program (20.7 percent. 
n a 25), 


aftsr 	being in the program for 9
then rises for those children weighed 


months (45.5 percent, n - 22).
 

In addition to participation in the program, other factors which 
undoubtedly
 

the observed improvement of each cohort with
 also account to some extent for 
time in program include aging, selection bias due to survivorship, and 

regression to the mean. (Recall that the results of this table are based on 

children less than 70 percent of reference at their time of entry into the 

program.) 

A-79,18 were used to construct figure 10. page
The results shown in Table 

children rcasining malnourished for four 
which 	provides the percentages of 

children in the
lengths of time in program. This figure also suggests that 

time b3ve generally higher nutritional status. 
program for longer periods of 

19A 193. A-SO A-8I, are provided to
The results of Tables and pages ­

of the cohort of children who entered
describe the longitudinal experience 

All chil..en included in these
 
the program at less than 6 months of age. 


I' the program, and hence follow-up age is directly
results have remained 
related to time in program. For example, at follow-up age 9 months, all
 

children in the cohort had been in the program 3- mouths.
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included toThe results of Table 19A are taken from Table 191 and are 
the follov-up percentage distributionsprovide a simplified presents'".on of 

of weight for age for all children entering the program less than seven 

of age with a veight for age percent of reference of at least 80
mouths of thisdata indicate that a percentage of the children
percent. These 

level at 9 and 12 mouths months of aso remain
cohort drop in nutritional 

of age, and then begin to improve at 24
the same at 18 monthsapproximately 

this cohort shoas a drop in
months of age. Approximately 40 percent of 

level from entry at ages-L2 and 18 mouths. It should also be
nutritional 

percent of the children maintain or 
noted that at least approximately 60 

regain their entry nutritional category at each follow-up age.
 

19A except that these results
Table 193 provides results similar to Table 

months of age, and 
are for all children entering the program under seven 

according

these children are divided (or 	stratified) into follow-up cohorts 

at entry. Thus the percentage of reference 
to their nutritional category 

are provided at six
 distributions for each ofe the four entry-level cohorts 

follow-up ages. 

for the total cohort suggest that the percentage of "small"
The data 
children, i.e.. these children defined as malnourished on 

the basis of their 
for age, rises with age

being less than 70 percent of reference for veight 

before declining. This pattern is 


until appfoxi ately 13 months of age 	 also 

cohorts defined by entry nutritional level, but the peak
seen for all four 

small children occurs at different ages; and, as expected, the 
percentage of 

the entry

levels of percent of small children also differ across for 


cohorts.
 

of "smalL" children at entry, the levels of small
Except for the cohort 

follow-up ages are
children in the entry strata cohorts at the various 

the cohort
ordered according to their entry strata. That is, for ezale, 

less than 70 percent of reference at entry has
consisting of all children 

childran at almost all follow-up ages.
the largest percentage of small 
Conversely, the cohort of children who were at least 90 percent 

of reference
 
at all follow-up

entry has the smallest percentage of small childrenat 
cohorts''longitudinal nutritional 

ages. The presentation of these entry 


status is also provided in figure 11, page A-S2.
 

The peak levels of small children are at follow-up age 12 months for 
and 70-79 percent of 

children entering the program in the less than 70 
for the two groups of children 	above

reference ranges, and are at 15 months 
Similar patterns of nutritional status with age are

these levels at entry. 

generally seen in the general populations of developing countries.
 

most sensitive indicator of nutritional status. In an effort
Growth is the 

on growth, fotward stepvise multiple
to explore the Impact of the program 

to evaluate possible relationships between
 
regressions were performed 


and change in nutritional status (i.e.,
several independent variables 


6 and 12 months, 12 and 1 months, IS

growth) between specified ages, i.e., 

30 months. n each analysis the dependent
and 24 months, and 24 and 

interval. TheZ-score as of the end of the
variable was the weight for aS 

age Z-score at program entTy,

independent variables consisted of weight for 
of first age, weight for age Z-score 

months of participation in program as 
and participation rate
 as of first age, participation 	rate as of first age. 
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variable to enter the 
as of second age. Since in all cases the first 

the

equation was veight/ale Z-score at the beginning of the interval, 

variation remaining L; due to the change in Z-score or growth.
resulting 	 the4	 encer or be removed fromlevel for varibles toThe signift.cance 


i.oe sample eans0.05. D4ecriptive statistics.regression equation was 
and standard deviations. are pr:anced In Table 20, pale A-83. for these 

independent variables for each regression. 

these data. The mean
 
Sone noteworthy observations can be- made for 

are 	 all decrease over
participation rates all approximately 90 percenc and 

should be noted chat these mean participation races
 chese age intervals. It 
rates since program entry. Forcumulative mean participationare the 

example, the mean parcicipation race for all children of 30 months of age is 
cable are all higher67.6 percent. The mean participation rates in this 

than this figure for the younger ages. These figures probably are slightly
 
a child had to be present at
biased because of the selection criterion that 
actual program participationthe in:erv " for inclusion, andboth ages of 

by somewhat lover than 	these figures. The mean weight for 
races ay indeed 

months and slightly
age Z-score decreases dramatically between ages 6 and 12 

at higherincreasing over the intervalsbetween 1.2 and 18 months before 
ages. 

are 	 Table 21. page

The results of these regression analyses presented in 

A-I. Zn all four regressions, as anticipated, the weight for age Z-score
 

at the first age of the interval was the first variable to enter the
 

between 4S.7 percent of the total

regression equation and accounted for 

to 66.0 percent for the ale
variation for the age interval 6-12 months 

entering the 
interval 24-30 months. Consequently, succeeding variables 

highly related to change in nutritional status,
regressions were those most 

For the Chree higher age intervals, the next variablei.e., growth. 	
to 

for age Z-score at program entry. This consistent 
enter vas the weight 


the weight for ale
finding can perhaps be tacerpreted as suggesting chat 

future growth.an indicator of potentialZ-score at progrm entry is itself 
In these three instances, this

Nowever, although statistically significant 
of variation explained 	 by

variable did not in any case Increase the mount 
months, the ocher 

more than 2.4 percent. For the age interval 6-172 
in predicting nutritional status were

statistically significant variables 
6 and 12 months. Nowever, these three 

sex and participation rates at ages 
1.9 percent variation.variables together accounted for only 

to program participation were found to be
Independent variables related 

in the first two age intervals. For
significantly related 	 to growth 

age.
predicting changes in 	 nutritional status between 6 and 12 moncha of 

rates at 12 and 6 months were entered into the 
program participation 

sex. The contribution of these two variablesregression equation after 
together was approximately the same at chat for sex, 1.0 percent. The 

of months in program entered the regression equacia for prediction
number 

age interval. This variable
of change in nutritional status for the 12-L8 

explained 0.5 percent of the variation in weight for age Z-score at 18 

monche of age which was not explained by either weight for age Z-score at 

Z-score at entry. So other independentage 12 months or by weight for ae 
term chanles in nutritional 

var ables were found to be related to short 

status for these age intervals.
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(to tenth$ of 
Ie4rasSIOU analyses veto siTlarly perfo=aed emploYin8 Weight 

of the second age of the interval as the dependent variable.
Skilogrm) as 

all four age intervals were weight the 
The independent variables for 	 at 

of the intervals sex, mouths of participation in the program as of 
first age Interval.asthe first &ge, and the participation rates of both aes of the 

results of the four forvard stepvse multiple regression analyses &To
The 

page A-85. The range of percentages of variation
pTovtded in Table 22, 
explained was very otilar to that-observed in the previously described 

53.1 percent to 65.0 percent. Rere also the percentage of 
analyses, 

vratition explained by the regression equations increases with increasing 

age Intervals. 

wasto be entered Into regression equatio"
The first Independent variable 

the only variable which qualifLedand wasweight as of the first age, this 
for the higher three age intervals. As before, the
 

to enter the regressions 
f2 months of age was significantly associated with 

participation rate as of 
weight change over the 6-12 months age interval. owever, 	 the contribution 

again small, 0.6 
of this variable to the increase in explained variation was 

percent.
 

sumrized.
 
The results of these regression analyses can be briefly 


s a reference population has been examined
Relative growth, i.e. relative to 

independent variables. Sex 
for four age intervals as it relates to various 

' 0.05)
of child and participation rates were found to be significantly (p 

months of age. The number of months of 
related to growth from 6 to 12 

to growth from
 
program participation were significantly and directly related 

c 0.05). The nutritional status/weight for age
12-18 months of age (p 
s-scors) at program entry vas significatly related to growth (U a Ce 

4 0.05) for age intervals 12-18. 12-24 and 24-30 months. p 

No variables except participation rate at 12 months of age (p 4 0.05) were 
weight) for 

found to be significantly related to absolute growth (change in 


any of the four age intervals.
 

Comparison of Procram Participants in the Sine Saloum Centers of 

Khouueheul and Kbar with ou-?articipatuts in FP.S Villates from 

Part I 

I CDC survey of a random
The non-participants in ??.'S 7i.lages from the Part 
were 	 the most appropriate

sample of children in Sine Salous chosen as 

reference popula:ton !or evaluating the weight for 
age percent of reference 

the Sine Saloum centers of Mbar and Khoungheul.
results for the children in 
survey was performed during the month of November, 1982. The 

The CDC 
of Khoungbeul and tbar were photocopied during

registers for the centers 

that same month but prior to the weighing sessions, and the only available 

The
 
data in these centers for comparative purposes vas 

for October of 1982. 

seasonal trends presented for all centers in Senegal in Part 2 of this 

report indiLate that the mean nutritional status levels were higher (lover 

70 or 80 percent of reference) in November than percentage of children belo 

region of Sine Saloun. The comparison was 

in October of 1982 for the 
performel with the hope that program participants might demoustrate higher 

age groups in spite of the difference inlevels acrossnutritional status 

and in spite of not selecting


months favoring the non-participants 
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some minim m tu In progras. The data are not
participants based on 
sufficient to allow controlling for this factor. 

the Rhoungheul and Mbar participants and the Sna
The categorization of 

for age percent of reference category for
Saloum non-participants by weight 

A cursory inspection of
 age strata are presented in Table 23, page A-s6. 
does not suggest any consistent differences between the


theme results 

participants and the selected reference group.
 

The first hypothesis to be tested for these data regards the consistency 
of 

the despes of association (of whatever magnitude) between weight for age 
group across age strata. The 

percent of reference category and sample 
test of this hypothesis of hoogeneity of association did not

statistical 
provide evidence to the contrary X2 - 12.L6, p ) 0.05. Given that the 

strata, the second hypothesis
degree of association is consistenC .ross age 

to be tested requires the determination of whether or not the coson degree 

of association is statisticaly significant. The overall degree of 

- 0.42, p X 0.45), and it is concludedassociation is not significant (I 
no evidence of an associationthe comparison of these data provides 

program that 
between weight for age percent of reference category and 

participation. 

these two
It should be recognized that age is the only variable for which 

groups are adjusted for comparison. In addition to mouth of the year, there 
related to child's nutritional status 

are perhaps other important factors 

for these tvo groups, and consequently these

which are not coparable 
results should be cnsidered cautiously. This finding should not be 

of propm Umpact oan nutritional status of
interpreted as a lack 

were

participants because confounding factors and length of time in program 


analysts. A genuinely disturbing occurrence vould be 
not Included in this 

participants were of significantly lover nutritionalto have found that 

status than non-participants.
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D. 	 field Work 

h 1 Coo d tors1. estiouna To of 45 Can and 

a. 	 Mechodology 

to tegional coordinators vets 
field site visits to the selected 43 centers and 

DAllAS, Ministry of iealth;
made 	 by a three-aembet tam coposed of M. Diene, 

Wobn local consultant
mis. D. Lo, DAllAS, Ministry of Eealtho and ie. *uo, 


to USAID/Sone55S. The field work started on Decesber Go 1982 and was
 

copleted February 14. 1983 with a total of 26 days spent in the field.
 

those field visits were planned to gather
Zn the origiza. study design 

ample of 45 centers and admLnistet a questionnaire
registers from the random 

e centers. While this was 
to the center chiefs vhich~vould chatractti the 

usefully spent
being accomplihed, the teo thought that their tim night be 

to center director@ and to tegiona
posing some open-ended questions 

vets 	 of particular interest to 
coordinators. These questions and answers 


DAllAS.
 

vs 	twofold: ritt. it generated 
purpose of this DAllAS questionnaireThe 

by offering ptogtm edinLstTators the opportunity 
support fot the evaluation 
to present their views on the pTogrm vhich they 

isplement; additionally, it
 

the constraints faced by the progrm edmJistrators
to assessenabled the te 
 open 	 ended questions vets 
and to obtain suggestions for their solution. The 

noted without
 
posed during non-directive interviev sessions and 

answers vets 
coordinators were
coordinators and a few depatmlentalany corants. Regional 

which cm :&Lnod similar basicquestionnaire
also intervieved using another 

elments (see below).
 

to the basic preset questions, each chief of center vs 
Thus, in addition 
asked the following questions:
 

think of the P?.NS? o 	 U general., what do you 

Rave 	you any crticim to make against the PY1S?
 o 


o 	 lave you any suggestions for a better operation of the progrm at 

your level? 

can you sake to the higher authorities for the 
o 	 What Teconendations 


iprovment of the program?
 

the 	 f151 has induced a positive change is the 
o 	 Do you think that 

mthers regarding the way they feed their
attitudes and behavior of 

children?
 

the 	 lM45 has induced an improved nutritional 
a 	 Do you think chat 


status of the children?
 

o 	 Now would you assess your center? 
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Do you have any questions to ask the evaluation team?
 o 


The evaluation design team from Washington had selected a random sample of 
Centers which vereforty-five (45) centers from a list of all the centers. 


found to have bea closed vere substituted vith the next center on the samile
 

list. This was the case for:
 

Uimanuene (Cap Vere) rep-aced-by the Red Cross Center of Pikine;
o 

Malika (Cap Vert) repliced by the M.-H Canter of Ru imsue;o 

o Mballing (Thies) replaced by the Social Cnter of our; 

.
0 Sant Israel (Eastern Senegal) replaced by Co:tij 

For Sinthior Fissa (Eastern onegal). the chilef of the center was not found at
 

the post. 3ecause of the dis:ance and uncertainty about his date of return. 
of B (located 5 ka. way).SLnthLor Fissa vas replaced by the cent: 


In regard to the records, it should be noted that the register 	of the center 
According to the chief of the

of Neanda (Sine-Saloum) has not been received. 

center, it yeas completely destroed by his brother, who is mentally ill.
 

b. lesults
 

lesponses to the questionnaires for center chiefs, and regional coordinators. 

and an assessment of the quality of records were tabulated and analyzed. The 

results are provided in Appendix Do p. A-100. 

to 45 CentersInterim indinas of Visits 


some major conclusious vere draw byFrom the results presented in Appendix 0, 

the DAMAS teas:
 

1. The good methodological and technical desip of the program is 
even if it ismentioned by the majority of individuals intervieved 

noted that some activities are cumbersome. 

2. 	 The gap between design and implementatios is strongly er;hasixed. 
overThis seems to result f om the preeminence of foodstuffs all 

other aspects of the program. constituting the main if not the sole 

motivacdon for the mothers to visit the center. 

3. 	 Another obsereid Sap betveen design and implementation is the major 
of funds not only f r the CIS agents in concern vith the controls 

of centerstheir supervision activities but also for the chiefs 
In fact, the more or less intrinsic and repressivethemselves. 


nature of the controls is often 	euphasized. 

low priority given to technical issues,4. yet another concern is the 
vhich is 	 lack of conal in-servtce trainingreflected in the nucr or 
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for most agent. , The lack of densutIatiOn,mterials or audiovisual 
aids to gist in nutritional and health education was also noted. 

S. Despite she grievances ralsed, a greas majority of Individuals 
recognize 	chat she progrn has a real Impact On the improvenat of 

this Impact is attributed sothe nutritional status of the children, 
about in the attitudes andthe positive change the propint bringe 


behrrLor of mothers regarding the way they feed their children.
 

lesults of the Oulitative Assessment of Itegsters of the 45 Centort 

the registers are the source of the Longitudinal analysisZn this evaluation, 
In the MISS for Part 3. leliability andof the growth 	 of children enrolled 

well registers are 
accuracy of the evaluation will largely depend en how 

the data they contain. Thus. it was necessary to "sees
maintained as well " 

in January of 1963 by the 
then. This was done during'che visits to 45 centers 
DAAS tsm. 

this manner. 	 For s me enters,Sixty-eight (65) registers were reviewed in 
two registers veto collected. The register of ths Fambal center v not seen 

and the 28 registers of the Koungheul center were reviewed only once. 

and the content were exzatned; for the
 For the general presentation
, the coer 

and consstaen y. eing the criteria 	shownreiord1ng of data, l tibilicy 
scales: good, fair or
 

below, ther. four variables vere rated on three 

average, and bad. 

For the cover: 

0 Good - clean and in good condition
 
0 fair a In good condition but dirty
 
• la , 	 dirty and 1A bad condition 

Tor the content:
 

Good a clean and sheets undamaged
0 

o Fair a 	 undamaged but dirty sheets 
o Bad a 	 loose and dirty sheets 

o 	 Good a letters and figures distincto mare chan 6 out of 10 
pages selected at random 
letters and figures distinct on 5 out of 10 pagesa Average " 

0 Bad 	 letters and figures distinct on loes than 50 out of 10 
pages 

Con istency 

(Wish regard to weight "conlsstency" is when the increase or decrease 

from one month 	to the other does not sem likely.)
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IV.D. 1. 

o Good a no unlikely difference for 8 out of 10 children selected 
at random 

Average a no unlikely difference for 5 to 7 childrena 

Bad a no unlikely difference for less than 5 childreno 


Resultsa
 2 Good 2 fair Z Bad 

Gtnalt. presentation:
 
53 32 i5
Cover: 
42 49 9
Content: 


?.szc:din of data:
 
49 38 13
Le$ibiliry: 

34 22
Consistency: 


2. Characteristics of 45 Randomly Selected Centers 

an overview of all 45 centersThe information on the following tables provides 
of their growth records. At the time
that were randomly chosen for analysis 

a questionnaire was

the resisters were collected from the centers, 


questionnaire allowadministered to each, center director. The results of this 
directors'of centers as to the center us :o c arac:terize the operations 

the centers' operations, other food distribution in the area, and
:rainIg, 
the major causes c! death among the children. 

Center Directors 

most of the centers are governent nurses with three years'The directors of 

them have worked in the centers for three years. Only

training. Most of 
of the center directors have had training In

slightly more than one-half 
nutrition.
 

Centers
 

Host of the centers are goverment dispensaries. Others are rn by the lad 
groups. Many of the centers have

Cross, religious orders. and social 

that are also used to serve their participants. The mo hers come

sub-centers 
the main center as part of a group, either one 

of groups per canterto either the sub-center or 

morning or one afternoon per month. The average number 

The average center
is 9.1. and the average number of mothers per group is 34. 

centers have helpers to aid the directors. serves 285 children. Many of the 
to be aides and assistants.Many of these helpers have been trained locally 

ost centers are located in sodium population areas. The directors were asked 

the revenue of the area with that of the participants. The average
to coupare 

participants and non-participants was the 
response was that the income of 
some.
 

The directors were asked about other food distribution that might have 
reached
 

government food
 
the progrnm participants. Many responded that there had been 

in the area, but it had usually happened only one time and was
distribution 

less than 5 kg. per person.
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ZY.D. 1. 

per center moug children in 
can be seen that the average number of deathsIt 

m was high. The cause mettioned moat frequently by the directors
the proga 

and diarrhea. During discussions Vith center 
as, malaria. folloved by masles 

that the incidence of these diseases.
and regional directors, it van noted 

eand October.
especially diarrheal disease. increased during September 
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D. 	 Part IT (Yield Vork) 

2. 	 lyalutt1o.n of Fieldwork In 16 Centers aY 1983) 

a. 	 He todololy 

This field work comprises a 1-center sub-osmple of the 65 randomly qelected 
centers to which a questionnaire had been previously applied In December 
1982-February 1983 sad from which registers had been requested. The purposes 
were to: 

(1) 	 Ausen: the statistical data contained In Parts I though 3 by delineating
the 	 program's overAl strengths and veakness"e is regard to personnel 

capabilty, training, supervisiosm workload and available material 
resources Including food and audio-visual material 

(2) 	 Interview mothers to itermina the effectiveness of educational efforts 
and to learn how they view the protram parts including food delivery. 

(3) 	 Identify issues and problems that appear to impede better progrm 
results. 

Prior to arrival in Senegal, the U.S. evaluators selected 20 centers from the 
45 in the original random selection. The centers were selected In the same 
geographical proportion and according to type and mmbet of beneficiaries 

served. Although it was considered desirable to include at least half of the 
centers where tegister data had bee nsalyzed, time constraints reduced the 
umber which could be visited. Sixteen ver finally selected according to 

representative criteia, but the selection process also responded to the 
special interests of the data analysee whenever that could be accss- dated. 
In addition, the opportunicy to observe weighings ad educational sessions Was 
a consideration in the final selection. In eight of the sixteen selected 
centers, the registers had been usable for the data analysis previously 
conducted In California. 

The composition of the centers selected is compared below with that of the 45 
randomly-selacted centers: 
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Cogpoeitions Composition: CompositiLous laIster 

44 Cetera 20 Centerg 16 Centers AnlReoresentation_ 

CGeo~aghical 
1Cap wort 3 1 

4 
1 

46 4Caamance 
1 03 1Diourbel 15 3euve 10 
1 02 1Lous 


teuegal Oriental 5 2 1 0 
13 2Sie laom 7 

3 16 3Thies 

Center Tne 

1
Dispensary 35 15 2 
2Social Center 4 3 

2 1 1MC! 

1
3 1
Other 


leneficiarv- Size 

Over 300 children 13 7 5 
6 5200-3VI) is 

6Under 200 14 7 

was toThis part of the field york vas carried out by two teams. One concern 
Tem I was to cover the regionshave DAVAS and CI5 represented on both teams. 


of Size Saloum, Senegal Oriental. Casence. and part of Thiee, while Tom 2
 

vas to cover the regions of the fleuve, Loula, Didurbel end par of Tbies. 

Soth team vere scheduled :o -ouplete their respective field work in about 10 

then return to Dakar to complete the synthesis " a group and continuedays, 
the compilation and interpretation of other data. 

Prior to si:e v sits,. the field team obtained eome quantitative center data 

frm CRS on: level a! food delivery; current targeting of under three year 
deaths over a 12-month period as

olds and malnourished; and the number of 
on data the centers vere

indicated on the old cues:±o-..aLre. Based these 
one :o five. Other program components vere assessed L

rated on a scale of 
the sane manner v. a sub.ec:-ve teas consensus reached for level of 

, initiative and center director per.or-mance for -_.e: 2otvation, 
capabil,:y. 

.ted States led the group, provd4In direction La 
eaa I's member foz .he i.'. 


assesement of program
vhat vas an exerimen..:a, a:eupt to sake on-site 

yes in addition and complementary to the
strengths and veaknesses. This 

-re and collection of other .at
standardized queutionnai application and
 

on data

observations. The team held pre-visit analysis sessions hased 


center. Subsequently, they folloved up each
assembled in folders for each 

feasible vith detailed di3e*.ssions and 
center visit as early as was 


The int etve Sgroupobservations and questionnaire ansvers.
note-taking 

process concluded vith a group consensus or evaluation of mother and center 

noting supporting examples from the qu4estionairee and
director performance, 
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IV-.D *-I a 

and 	initiative. This

that related to knowledge. otivationobservatiOn 

enrich he other moreeuperiflmeal method was intended to so beyond or 
capabilitydata gathered by questionnaire on director and motherconcrete 


time 	tn canter, specific education subjects., et.
 
pertaining to training, 

Several information sources ad intrumeants wery&used to compile and gather 

They 	 are listed below with the particularIn ?ild Work U..data 	 obtained 
intent of each:
 

The questionnaires and
 (1) 	Questionnaire and Notes from Previous field Work. 
its population sa.t:Lng.

notes provided a background of the center and 
information on certain aspec-s

The questiouaire answers provided precise 
of the workload. 

center, as norm.ally
(2) Data sheets on nutritional status deciles on each 


compiled by CRS/Dakar and to which food distribution data was added.
 

CRS Master Sheets an centers, from which age co.,paSt"oion and nutritional 
ntroled on a(3) 	

status percentiles could be su--arized for children 


specific date.
 

Co 	 r.itee Representatives to test 
(4) 	Questionnaire for Mothers and Mother 

grov. charts, health
knowledge about program objectives and coitaent, 

received, activation,
practices and treatment, value ascribed to the food 

and initiative. 

center characteristics,
(5) 	 Questionnaire for Cener Directors to determine 

and perceived needs, supervision frequency.Director's Level of training 
attention to 

understanding of program objectives and child health needs, 
ofmothers, appropriatenesseducational prorm. ability to teach 

attitude, motivation, and initiative. 

the accuracy of weigbiLg and recording;
(6) 	 Observation sheet for evaluating 

quality of education and counseling; noting the general condition of the 

center and food storage facility; supplies available including food 

stocks, teaching and demonstration materials, and forms. 

observations and impressions
(7) 	 Issume or synthesis sheet for recording of 

the tem. 

Each 	 of the wo team compiled answers to questionnaires that were adminis­
separate field trips to different

tared to mothers and center personnel during 
The findings vere then discussed in a combined field 

regions of Senegal. 
was made to the oncire field team membership with 

trip. The oral presentation 
perceptions and interpretations of the 

the 	 hope of obtaining other 
observations and data. 

This 	 effort to bring the principal findias of the May field work into play 

during the consultants' stay tn Senegal did not live all participating 
parties 

the data and analysis.feel familiar and comfortable withsufficient time to 
A first draft of this written report., which vas such mot detailed them the 

left in Senegal and studied following the 
oral summary of highlights, was 
consultants' departure.
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Several months laer, the Government of Senegal accepted the results and 

, mk suggestions and modifications to be incorporated I& 
interpetation 
the final versiom. 

Principal sources for the findings in this section are: 

%ade In (Kay 1983) andcollected and observationa(1) 	 Questionnaire data 

synthesized at the end of the day;
 

Interview$ with regional coordinators and doctors;(2) 


in December 1982-February

(3) 	 Iaformation and data colected in Yield Work 

1983 	 by the P1VS-USAI consultant teni$ 

the 16 centers;

(4) 	Data analyzed from the CIS Master Chats for 

on TitleZZ food distributed from CIS reports;(5) 	Data compiled 

by the design tern in 17 centers in May 1982.
(6) 	 Observations made 

Problems Encountered
 

two Large teass, 4th representatives of all involved 
Problems in scheduling 

vere called back to Dakar 
agencies, were encountered. Members of both teas 

of the field trip by their parent organization.
from 	the field in the middle 

out 	field worksignificant in carrying 	 to 
Time constraints are especially 

of program. The voighing/distribution sessions may be 
assess this type Schedules are
 
observed only on certain days of the week and at certain 

tCies. 
tn the capital. CouNiLcatio 

not always available, up-to-date or accurate 

do not permit imnediate confirmation of this information in many of the remote 

Even 	 with 100% available and accurate information, a schedule draw 
centers. 

field visiting over a large geographiU 
up for a short period allocated for 

such 	a broken-dowother unforeseen ptoblemsarea 	 inevitably falls victin to 
emergencies. Thus$ 

of directors due to illness or other
vehicles, absences 

two teams would be able 
while it was hoped during planning in Dakar that the 

the 10-day field work, 
to observe 10 weighing and distribution sesslons during 

due 	 to modified schedules. &bsent 
in fact, only six sessions vere observed 

staff and other logistical problems.
 

out 	field 
Even 	 without a scheduled program. however, it is possible to carry 

for 	how the center operates by observing the 
got 	a good feeling
work and 


and 	the attitude and knowledie of the Director. Directors 
condition of it 

observe, how they explained the
 
were no sessions to were asked. when there 
 hypothetical

growth chart and how they would counsel mothers in a number of 
by theis also taintedobservation is preferable, .tsituations. While 
 likely to
 

presence of the sponsoring agency and outside evaluators 
and just as 


normal operating procedure a his 
an atypical portrayal of Che director's
be 
 absencehow he does it. In the 

to the interviewer's questions about answers 

can 	 be applied to the director more 

of weighing, the questionnaire 

the press o activities ad time. 

successfully without the distortions due to 

to be assured of a random selection of 
It is extremely difficult, however, 


mothers without the scheduled weighing and distribution sessio. finding 
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mothers to interview in those ctrcumstances normally entails asking the Cent: 
director to Identify participant mothers in the village. It appeared that 

themost often the directors chose mothers who lived nearby. This night bias 

samplng In that mothers living close to the center my be the more active and 

better progrm users than the others. 

fror the short time allotted to center visitsAn additional problem resulting 
is that the sample of mothers Is smal., three per cent In a total of 16 

was to ask fever questions and to Int:erviev morecenters. The alternative 
mothers per center. From other experience (Evaluat us in Camroon, ltiti and 
The Gambia) the tem leader decided :ha: variation Is not always that 

center and that :he lengthier questionnaire withpronounced among mothers of a 

more compiled information should be applied to fewer mothers. Nevertheless,
 
sample size of mothers is clearly a constrain: in this evaluation.
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which are assess In the son sectiou.from the prorm nguents,Distinct These include: a) quality or 
are indicatOrl of effective progrm progress. 

vulnerable child 
success of uother educatioul b) targeting of the soot 

population (by age and by utritIoal status); and c) cunlative coveoage of 

Senegal's nether population. 

the individual growth chart and their general knowledge about 

A. Ouality or Success of Mother Education 

i. Nether Knowledse. 

The teas tasted mother knowledge In an effort to deteamine: mthers' 

understanding of 
prevention and ::easuent of i-ant/child health problems. Three nothers were 

a total of 44.incervleved in each center for 

of the mothers had a good understanding of the chart and 
Twenty-mne (66Z) 

their children were gaiing, losing or Maintaining weight according to
whether 
age. See Table 1. page A-17. 

In two centers. In both instances, the sta.f employed
Understanding was poor 

so that any explanations Vere two different growth charts in the mother groups 
chart and others in the sw group

confusing with some mothers using the CRS 
the Goverant of Senegal's Road-to-gEalth card.using 

chart positively with good
Mothers' ability to understand the correlated 

with substitute 
present or previous director capability ore In two cases, 

was pro'4le4 either by a paid assistant or a mother helper.
capability which 

only tvo mothers
A very short time in the progrem adversely affected results. 

d both were unable to explain
has been in the progras three souths or less 

did not always correlate with 
the chart. Noever, lengthier tim n program 

or, as seen further on, of 
greatest knowledge either of the growth chart 

time in proegrm based on theirs' 
general health. The average length of 

In that context the results are not 
replies, was estimated to be six years. 

orthree years did just as well 
as Upressive. Mothers In the progrm for 

were in for longer periods.
better than aothers vho 

of the wthers, gave adequate answers to 
Forty-oe percent. I out of 44 
questions about aspects of general health. 

case of child 
Mothers were asked specifically vhat action they would take i 

on the basis of whether or sot they could 
diarrhea with ability assessed 

as diarrhea. The 
vepeat center counsel given on malaria and esIes as well 

combined under general health knowledge. In only one center, with 
owers are 

highly capable direction plus audio-vtsual health teaching mterials, wes 

performance of high quality em general health. 

it. mother HMatvation.
 

deterius: canmit"e"t to attend veighings reglarly;
motivation was tested to 
o chtld health and educatiewith regard to program priorityunderstanding 

than on the food given; and the attitude or "tio (bypethetically or 
rather 
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actually) taken by mothers in the absence of food distribution. See Table 2. 
page A-87. 

Except for the tvo mothers in the progrm for less than three moths, a1l 

understood the rules for regularity of attendance. ALl but six mothers from 
was on hea th rathertwo centers stated that the progsra' priority emphasis 

than food distribution. 

or they would bring their childrenZn replying to the question of whether not 
was 	 not available for distribution, all, except tvo

for veighing when food 
(including a new mother) gave affirmative answers. lowever. when asked to 

come, seven of the 42 gave "wrong" answers such as: so
explain why they would 
the center director can fill out his report; to pay the fee; to ensure Setting 

food Later on; and just in case food might come. ("Right" answers were: to 

learn about the child's health, etc.)weigh their chid; to 

Responses to a related "uotivational question, tasting the sother's 
of the fee collected each month were asunderstanding about the uqp made 

follows: 

gave ore than one response).(1) 	 Twency-seven of 52 responses (soe mothers 
for or 	 more than half, understood that the money collected was used 

(mainly, paying for transport);administering the progm 

(2) 	11 of 52 responses, or nearly one-fifth, were that the money was used to 

buy medicines ad other supplies, mainly growth charts; 

(3) 	Ught were don't kow responses; 

the 	 52, or 11% of the responses suuested a comnuy-heard(4) 	 Only 6 of 
the Center food d"n.ribution as atheory that many program 	 mothers see 

in 	 of TitlesarketpLace where she puts up a fee exchange for a good buy 
1Z food. 

ILL. 	Mother Initiative. 

Initiative was assessed on the basis of activities in support of. or beyond, 
the programs chat weir being considered, or already being carried out, in the 

president orcounimty. The question was asked of either the mother commttee 

chairman or other spokeswoman.
 

Table 3, page A- shows a disappointing level of activitv to the 13 centers 

where a Committee representative sis availble for interview. Exception eore 

tw center Iroups of woo" who had made heroic efforts in su;port of the 

feeding programs pooling money to build a center with maternity in one case, 

and in another, providing the resources to build a now warehouse thougb no 

food had been delivered for ay moths. 

Only three center groups of women had begun activities beyond the program. 

These were garean g and chicken-raising. Three more center groups had given 

thought to activities described as foLlows: gardening; collective farming; 
and cloth-dying (to earn revenuse for buying medicine). tn seven center 

groups, the mothers had given no thought to orSaiisl other activitiese. 
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b. Tgrgetins of the Host Vulnerable Child P0oulation 

1. AEG at ZntrY. 

The 16 center directors, asked to esttate the averag age of tfantsuchild" 
ren at the tiUe of enrollment in cheir center@ responded 9 feowUMs 

30%
 
1-3 months: 2C0
 

- Under six months: . 0
 
- Under 1-2 years: 20%
 

- t birth: 


"nde: three mouths of at entry.
Theu, the directors estimated that 50.'. were 


and that 80: of the newly enrolled children were under six months.
 

in the local committees vere
directors and the =others who were active
Both 

diffe.hnces perceived in:
asked to indicate any 

or under) and those who 
(1) Children who enter early (defined as 10 months 

to years);
enter late (defined as between one .;Ad 

(under 10 months)
(2) Mothers, or failies, who enroll their children early 

-
those who euoll their children late (one two years).and 

The fact that so many of the children were enrolled early (SO: of then) made 
too long snd
 

this a hypothetical question in most cases. It was also a little 
as did several directors.it very difficuitcomplex. many mothers found 

With regard to differences perceived in younser versus older enrlled 

children: 

young enrollees start 
(1) Most of the responding center directors said that 

easily maintained in good health, whia
 out in better hoa tb and are mr 


the older ones are already failing aid are difficult to recuperate. 
Only 

one replied that the younger enrollees have more problem adapting to CIN 

with :esultiun diarrhea. 

the question (10 of 
(2) The mothers' coimctee reprosestatives who understood 

the 16) tended to viev the difference in time of enrollment in the same 

way as the directors: wheu enrolled at a younger age, the children were 

Several mthere saw early enrollment as the means to 
in better health. 
 gives
*others noted that CSH 
Lengthier eligibilt.y for food ration. Two 


younger children diarrhea while the older ones tolerate 
Lt better.
 

the question about differences that might be perceptible 
among


With regard to 
enroll their children at a younger, rather than older
 women (or fanilies) who 


age, the results were:
 

aswers vere that mothers who enrelled
 
(1) Most of the center directors' 

early were sore motivated than the others, understood about
 
children 

child care needs and were sore evoLee (sophisticated).
 

second most frequent answer, consistent vith ocher data om the 
The 

lengthy time mothers remain in the program. was chat 

the women who saroll
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in the program - i.e.. veor eligibletheir children early are already 

vith a previous child.
 

are those vho hearOther directors' answers were: the early enrollees 
transfers into theabout the prograa early; late mothers are usually 

husbands are reluctant to paycommanity; and late mothers are ones whose 

the fee, especially in the absente of Title 11 food.
 

(2) Committee machers' ansvers most often agreed with those of the directors: 
about child care and are motivated.mothers who enroll early know more 

vhile the late enrollees tend to be skeptical o the program and wait to
 

Other mothers mentioned the advantages of
 see what others get out of it. 

enrolling children at the earliest time possible so as to recesie food
 

benefits loeger.
 

knowledge and data analyses elsewhere withThe answers corroborate general 
regard to good nutritional "status in the very young and failure during the 

veaning period. 

the relationship betveen health/nutritional statusThe questions asking about 
and age at entry turned out to be a useful means for decerming director and 

in child growth and the extent tomother leader knowledge of thbi iging factors 
in the "older" enrollees.which they recognized weaning time stress 

leach.iv. Coverate of Provanw in Senseal: Cumulat ve Mother 

of course a key factor inCoverage of mothers or families over time is 
deotersming program cost-effectiveness. especially if the education of mothers 

In order to estimate the degree of cumlativeis a central project goal. 

nether or fa&Uy coverage, the mothers In 16 centers were asked, how many of
 

time and then how many had evertheir children were enrolled at the present 
asked how may years theybeen enrolled. In seven centers mothers were also 


had been enrolled in the program.
 
to the latterof the accuracy of their response.mothers were less certain 

from the tvo questions are consistentquestion. towever the results obtained 

sod make sense in the context of center age as well.
 

the results. Just after gathering the field data, itTable 4, page A-89 showe 
mothers, who were Coittee presidents,
was suspected that the first 

treasurers or spokeswoman sight be unrepresentative and uay have been in the 

program disproportionately longer than other mothers. Committee mothers had 
:he others. Yourteen Committee members had an average of

fewer children than 
other 293.2 children who had ever been enrolled in the program, while the 

mothers (No. 2 and No. 3 who were non-Cousittee sebers) had had 3.5 children 
enrolled.
 

A breakdown of mothers revealed: 

had an average of 1.45 children;(I) Ta mothers currently in the program 
of food since the(Therefore, a family received an estimated 2.45 rations 

receive one ration for herself tn addition to the 1.45mather would 

rations for enrolled children).
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(2) 	The average of children ever enrolled pet mother was 3.5; and 

(3) 	 The average number of years mothers remained in the program was 6.3 
in only

years. (This is based on information obtained frou the 3 mothers 

7 centers.) This may be compared with the average age of centers visited 

(Table 5, page A-90) which is 6.9 years. 

in our sample had been in the program since its
A large percentage of mthers 

cri:eria for =ther graduation
Inception in the comuuity. Since there .are no 

there is reason to suspect that Increases
and evidence of low turnover rates, 

small and that these are 
in cumulative coverage of mothers each 	 year are 

caused by irregular attendancefamily Ineligibilityoccasioned by transfer, 
and the end of child-bering years. 

The field data on mother years in program warrant confirmation b7 larger 
other program characteristics

samples of randomly-selected mothers. However, 	
farthat' the results of this small sampling may not be

and Information suggest 
4.7Z 	 new entrants per

rates of turnover are relatively low- withoff. The 
of mther-child rations

month and 3Z departures. The average tumber 
In the Senegal

program d by Cathwel/Dakar based on previous experience 


program has been 2.2,cozpartd with the 2.4 reported by the sampled mother.
 

2. 	 Program Comeonents 

a. 	 Center Settint
 

The data indicate that: 

(1) 	 Host of the centers operate out of dispensaries. Others are in social 
One was a in health hut.

subceonters, and religious missions. 

(2) 	 The average length of time the centers have been operating is seven 

years, with center age ranging from two to 18 yeas. 

b. 	 Center Direction 

L. 	Experience of Directors 

of the directors in the 16 canters had
Table S. page A-90 also shows that most 

of training and were qualified as government nurses or social
had 	 three years 

health agents and nurse's aides were technicians,assistants. Others medical 
z	 five months

with 	 two years of training. One coumunity heal n woker had only 
training in nut:riton and inof for.al training. Half of the state nurses had 


all, six of the 16 Directors had received nutrition :rining.
 

The average length of time directors had 	 served in the centers was just short 
Nurses and medical 

of four years, ranging from a few months to 10 years. 
served averaging nearly five and a half years

techniciar- had longest, 
of less than one and a half years for health workers

compared with an average 

and nurses' aides.
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ii. Caoability. 

The tam rated six center directors above average. The best performances was 
vere stateevidenced by directors vith three years of training whether thny 

nurses, umissionary teachers or social assistants. A seventh center was rated 

above average due to the able assistance of mother helpers. Of the seven 

"best" centers four were Government dispensaries, one was a missionary 
a health hut (case do sante).dispensary, one a social sub-center, and one 

Length of service In the centers by the-better directors ranged from two to 

six years with the average, being slightly over three years. 

the center directors' training wasWhen performance was rated below average, 
of shorter dur..tion. This included two medical technicians with two years 
training, a first ald worker (aide-soimnant) and a counity health yorker, 

each with five months of training. The type of centers served by these 
as those In which the best performance was observeddirectors were the sme 

(government dispensaries, a social sub-center and a missionary RC.) The 

directors' length of service at these centers varied widely, ranging from nine 

months to tean years. and averaged five years. 

In conclusion, associations are evident between: longest duration of training 

and best performstece; and longest time in center and poorest performance. 

When compared with the ratings for mothers' performance, the best was observed 

where the highest quality direction (though not from the director) was 

provided. while the poorest. was observed in conjunction ith the least 
The correlation between best mother performance and beatadequate direction. 


center direction was not, however, consistent in the rest of the centers
 

although there was a trend toward it.
 

iii. Traiit. 

Center personnel receive very limited on-the-job training. The training Which 

is provided is sporadic, brief and focussed on how to wse now forms for food 
was noreporting or to record child weight, aboece, death, etc. There 

mention of on-the- job training aimed at instructing mothers. 

'velve of the 16 directorv expressed the desire and need for farther training. 
order of aressed'the areas mst frequently menti*ned by directors, in 


interest Is as follows:
 

- General. overall training. 

- Education, pedagog7, nutrition and child care. 

- Adinistration, including food distribu:zion and
 
planning.
 

- Specific adainistrative training on the Master chart.
 
- Group coimunication techniques.
 

In general. those directors with fewer years of formal training and who were 

rated lower in performance by the teams (nurse's aide, first aid worka, 
need was for overallco=unity health agent) felt that their greatest 
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formal training and Who wer peoruoiSg Move
training. Those with more 
adequately In the team's opinion, requested help with the mother education and 

, to both content and technique.of the program in regardotivation component 
need for further 

Of the four directors who said they did not feel the 
other two were appraised by the 

training, tvo were well qualified, while the 

team as among the weakest directors. 

and feel the need !or.center directors need.In conclusion, a majority of the 
a few. hovever, recognized the need for 

administrative training. only 
out more adequate mo:her 

technical training that would enable them to camry 
aroirram for 

or provide a basic nutrition and health education
counseling 

These are areas for which they are not accountable.
m=thets. 


Iv. Motivation. 

center director23 interviewed complained
During Yield Work 1. many of the 45 

thepay for the exira duties performed in
the lack of incentl-eabout 

mother groups and distribution points. Included in this 
child-weighing 

who had offered this criticism. Of
study are five of the directors16-conter a mid-wife all of a nurses' aide and onethese were goverment nurses, one 

social center.
 
whom worked in dispensaries. The fifth complaint came from a 

five who had complainedteam rated three of theDuring Field Work II, the 
In fact, 

about the lack of compensation, as well ativated 
in other respects. 


complain

there was a more frequent correlation between directors who did not 


less aoctivate.
and those the tam rated as 

found to be lacking amOng those who 
In suary, overall motivation was not 

pay. Some regional directors told team members 
complained about inadequate 
they thought the complaints were justified; one, in fact, noted that everyone 

the canter 
else in the P?1S program hierarchy got some benefit from it except 


had to administer it.
director who 

c. Suverviston 

at thewhether or not supervisory visits by officials 
Table 6, page A-91 shows 
different levels of goverment and CS had been made 

to the centers during the 

had made the most frequentdepartment coordinatorspreceding 12 months. The 
Cathwell representativescoordinators and


visits followed by the regional 
centers, coordinators appeared t 

(food checkers). In nine out of the 16 
over the past year.)or the other had visitedshare the responsibility (ona 

rare. Cathwelby a regional and departmental doctors were
The visics of 

in 11 of the 16 conters. Whan asked about 
visits were considered "regular" 

complaints about the inordinate
 
the Cathwel visits responses often included 

of the progT. In 
cc-acern with the financial and administrative aspects 


is an administrative checklist.

fact, the protocol for center visiting Most 

follow an annual schedule but were carried Gut on a 
supervisory visits did not 

Instances, directors received unusual 
response-to- problem basis. Zn two 

from un peted sources; a 
support and technical training supervision 

and the mother groups were regularlyhealth worker, her assistantscounity 
case while in another, a nwe 

encouraged by the regional doctor in one 
a nurse from a neighboring

coMunnity health agent was working closely with 
ceaching the agent content and 

village. In the latter case, the nurse va 
the two had vorked out a source notebook 

techniques for nother counseling and 
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A a rule, however, technical supervision or on health problems and care. 
not ptovided.
education content and techniques for teaching mothers was 

part, correlate with better
The extent of supervisory visits did, for the most 
In other centers, however, infrequent supervision did not

quality pTogt5. 
good mother results or on excellent program


have an adverse effect on 

management.
 

d. Workload
 

orkload was assessed using two ctypes of measurement. In one, the
 
The centes 

number of groups per center each mouth, or the number of partial 

days devoted
 
distribution was ascertained.
 

to child-weighing, mother education and food 


The other compared the number of children weighed to the help available 
during
 

the progr sessions.
 

Table 7. page A-92 shows thI c the number of group sessions per month varied 

from four to 13 with an average of eight groups meeting each month. The 
a center was 108 and the largest was
smallest number of children served by 


741. Thera vas also wide variation in the number of children weighed In 
each
 

This was considerably
aeision (ranging from 24 to 71, with an average of 39.) 

(25 mothers) which had been envisaged in the


higher than the desirable 30 

to the help available
 

program objectives. The raetio of children weighed 

An avetage of 2.7 persons assisted in the weighing


tanged from 8:1 - 35:1. 
the three persons needed for a smooth scenario
 sessions, vich was close to 


(one to read the scale and help the mother vith the child, one 
to fill out the 

and a third to maka the Reister entry,
Master Chart and find tbe percentile, 

counsel the mother appropriateely).
mark the individual chart, and hopefully 

all of this, often paying
In three centers, a single person attempts to do 

the Master Chart and missing the opportunit7 for effective
attention only to 
mothat contact. 

excessive if
The average ratio of children to available help was 18:1, not 

Vwte no plans to train or usewell organized and the mothers assist. There 
mothe:s in the weighing operation, although mothers do participate in food 

division.
 

larger the Foup, the mote diluted is che 
It can be speculated that the 
attention to mother counselling during the food distributions and educating 

In Table 7. It 
sessions. This assumption was made in the ratings given 

seem that the larger the numbers of children served in a center,
would also 

at the time of weilhing and
the greater the paperwork burden would be both 

distribution and at the end of each month when reports are due.
 

e. Availabi.ity of Materials 

Table 8. page A-93 sumarizes thu educational and food dminstation naterials 

in the 16 centers visited. Standard audio-visual aids
that wets available 
have not yet been provided by the program management. Canhvel, Dakar had 

did not have the
sponsored the design of aulia-visuals for the centets but 

to have them printed. In four centers, the directors had obtained
 resources 
 of

materials by chance or special initiative: one center had been liven a set 

yet been able to useSaloum, buat had notflipcha:ts prepared by AID for Sine 
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them; the Sisters in two religious centers had either developed or obtained 
and one center had 3elgian materials.audio-visuals; 

in nine of the centers, reference or source materials vere available. These 
on specific health problems. Food vere usually Cathvel-provided booklets 


demonstration materials ware present in only seven of the 16 centers.
 

from vell-stocked
The range in resources avallable to the canters varied 

and
pharmacies, which provided of regular.Jamily health care, extra milk 

tinned foods, to starkly m4nmal suuolits and services in others. 

f. Title 11 Food Availability
 

(out of the 7.5 kilogram of
The overall percentage of food received 

Corn-Soya-Milk. (CSM), sorghum and millet programmed per beneficiary per mouth)
 

There was wide variation in the
 
was 80% during thie selected study period. 


percentage of foods delivered to the different centers, ranging from 52% to
 
that resulting from the
111Z. This is a variation of similar magnitude to 

early 1982 when the percentage of foodseveral-month food Interruption in 
received in selected centers of all regions (except Thies) dipped from 54Z: in 

January to 44, in February, from 23Z in March, to 332 in April, and back up to 

622 in May. 

TaBle 9, page A-93 estimates the daily availability of Title 11 food to 
It was notedfamilies and its nutritive value in calories and protein grams. 


above that 7.5 kilos of Corn-Soya-Milk, Soy-fortified Sorghum Grits and
 
It was
Soy-fortified cornmeal are prograsimed 	for each beneficiary per month. 

80Z of the food arrives at the
also calculated that, on the average, 
of 1.45 children
The mothers interviewed had an averagedistribution centers. 


each (Cathval noted that they normally program for 1.2 children). The average 

monthly ration per mother, or family, may then be estimated as follows: 7.5 

kilos x 802 z 2.45 rations, for a total of 14.7 kilos a month or 490 grams of 

Title 11 food daily. Assuming the 490 grams to be 502 CS and the other 50Z 

to be equal amounts of sorghm and 	cornmeal., the nutritive value is 1852
 
A child between 13 and 36 months of age
calories and 84 protein grams daily. 


requires approximately 1360 calories and 37 protein grams daily. Thus the 

nutrients available could meet 682 of the calorie requirements of two such 

children, and 1142 of the protein requirements. However, the Title 1I food 

part is shared by other family members. Without prompting,for the most 

interviewers vere told by mothers that foods were used by the family.
 

Table 10, page A-94 demonstrates that only rarely vere foods reserved for the 

children (the provisions lasted less than half of the month and in three 

to seven days.) CSH lasted an average of 14.6 days.instances, only four 

than the cereals which averaged 12.7 days, according
which was slightly longer 

to mothers. Inasmuch as only two of the center directors said they were
 

urging mothers to reserve all or part of the CSM for the young, the length of 

time the food lasts is surprisingly high; since the 'food provided could be 

in the fmily pot within a few days. The extent of this "targeting"used up 

is unknow and when present, does not 	correlate withto younger family members 


greater mother awareness and knowledge.
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aivered to a family was estimated based onThe economic value of the zood 
the Center Director In Maka andtvo sources from different villages, one from 

working in the Hbar market. The first estimated thethe ocher from a woman 
CIA; the secondlocal market value of the 7.5 kilo ration to be worth 750 

cornmeal-Like CSM or the
suggested the going rate was 120 CPA a kilo of 
sorghum and cornmeal, or approximately 900 CPA. 

average 850 CIA as a rough estimate, the montl.ly value to a family
Using the 
might be calculated as follows: 

- Value of 7.5 kilograms: 850 CPA 

- Value of 80% of 7.5 kilograms: 680 CTA 

- Value of 2.45 rations, 80%: 1666 CIA 

be 4.62 monthly.At a rate of 360 CPA - $1.00, the U.S. dollar value would 

The ration would represent. approximately $55 annually, a significant 

contribution to rural income families in Senegal. 
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V. 	 DISCUSSION Or RESUL.TS
 

A. 	 Validitv and Litations.of Data
 

The findings reported in this study are based to a large extent oan the use 
As the recording systems utilizedof data which existed prior to the study. 


are not kept specifically for investigations such as the one reported 
here,
 

from these sources.it Is Important to question the quality of data 

Consequently, the authors were caut'ous-in their review and selecticn 
of the 

All data were key anta:ed sud
data for the latter two parts of this study. 

verified after having been deemed acceptable. Unusual results obtained
 

discussed with CRS to determineduring the data analysis of Part 2 were 
findings. Sit.Iarly,their plausibility., validity, and impact on general 

for centers in Part 3 were exploredwhenever possible, unusual findings 
during center visits by the evaluation team. In addition, continuous review 

was part of the analysis process. The findingsof the data by all agencies 
in the Interpretation of

of these follow-up activiiies have been considered 

the results of this study.
 

a number of possible internal evaluations of the validity of the There were 
tests were based on biologicaldata used In this, study. These internal 

plausibility and program characteristics. It was anticipated that the data 

those of previous nutritional studies
would yield findings consistent with 

LDCs. For example, both seasonal and regional variation in the

in 
percentage of children less then 70 percent of reference were 

expected to be
 
These


found in the analysis of the data from Parts 2 and 3 of this study. 

data yielded seasonal and regional distributions of nutritional 
status which 

on knowledge of the regional end 
are consistent %.th those expected based 

seasonal differences in Senegal.
 

in Part 3 resultsthere were certain expectations of findingsSecondly, 
PP?..'S program guidelines. For example,


based on knowledge of general 


children of both sexes were present in the program in equal proportions and
 

with similar distributions of nutri:-al status. The vast majority of 
prior two years of age and the

children entering the program entere! to 


results indicate that more children are entering the program than leaving.
 

did not identrfy any overall inconsistencies In the
In sumary. the authors 

of this study. The authors conclude that

findings based on Parts 2 and 3 

from sources used In
there is no reason to believe that the data various 


-this study are neither valid nor unrepresentative.
 

examine the r.:ure and patterns of malnutritionThese data have been used to 

The 	results vll ;:ovide guidanca in determining the most
 

in Senegal. 

Also, these eata provide a means of
 

promising design interventions. 

in the following areas:
ezamining over-all program effect veness 

new- by 	 a characterization of
0 	 Targeting on hilher risk children 

program entrants;
 

in prolram and 
a 	 Consistency of attendance - by length of tine 


participation rates;
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o Program administration - by characteristics of the food 
distribution patterns; 

o Impact on nutritional and 
education of the mochers. 

health status of the children-by 

on the Evidemiolosy of Malnutrition in SenexalB. Findint 


Zn nutc r.tional epidemiology, cross-sectional sur-e7s of weight for age, 
7ield a dynamic descriptionalthough statics, are employed itch children to 

of their growth over time by examining the change of the distribution of 

weight/age in a population. The distrbutions of weight for age (or 

percents below some reference level) for children in LDCs typically shift 

according to age. These distributional differences reflect dynamic changes 

in rates of growth In different age groups. Zn most LDCs there are 
relacively low percentagis of malnourished children, as categorized by 

weight for age relative to reference, among children less than six months of 

age. The percentage ef malnourished children then climbs rapidly with age 
a maximum for children aged 12-18 months before beginning aand reaches 

gradual decline. Trhis shift in the distribution of weight for age by age, 
therefore, provides a descripcion of individual growth patterns and 

nutritional status amang children in LDCs. The data from this study in 

Senegal are similar in this respect to findings in other LDCs. 

The seasonal pattern of aLutrition in Senegal has been described in the 

results of Parts 2 and 3 of this study. The worst times (the times with the 
largest umber of small children) occur in September ad October, the end of 

the rely season. This seasonal variation occurs in children under three 
that it is the health of these children vuich isyears of age indicating 

Influenced by environmental factors. Consequently, they are the mostmost 
vulnerable. 

This general observation on seasonality and age is probably related, to some 

extent, to the finding in Ptart I that younger children were more likely to 

have had dlarhea. It also conforms to observations by som medicin-chefs 

that diarrhea epidemics follow the same seasonal patterns vch the highest 
Other studiesrates in September and October& the end of the reay season. 

in the Gambia, etc., have documented the seasonal pattern of diarrhea 
In our own study we have shomincidence and mortalty in young children. 

that most dachs occur becveen 12-36 months in children. 

diarrhea and illness, there is also a food shortage at thisZn addition to 
time in October and September. Zt may be the youngest that get the least 
food at this time, and, due to the Cultural factors, even less if they are 
Ill or veaning. 

Figure 2. page 6, provides a model of the biological, socio-econiLc a34 
cultural factors which determine the nutritional status of young children. 

affect nutritional status byIt ust be emphasized that any factors 
This model elso demnstratesinfluencing both food intake and absorption. 


where and how important program intervention strategies currettly operate in
 
and
Senegal. Food supplementation, surveillance of 	 health growth. 

like diarrhea cal ineducation, and the treatment of Important diseases 
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V. 

Other pars of the
 concert affect the nutritional status of young children. 


evaluation have examined each of these strategies separately.
 

C. Targetin/Partcipart Selection
 

as this one in Senegal can never
Due to limited resources, programs such 

include all children. Consequently, such programs necessarily "target" 
as most vulnerable. Ideally, progsm

populations which are identified 
should include all children who could benefit from the programparticipants 

who could not benefit. Attempting to achieve
and exclude children 

a 

optimal balance through targeting is a difficult task. It is, however, 

to maxisize program efficiency and effectiveness and toenaure
essential 

for maximum coverage of
 
that resources are parsimoniously allocated 

and facilities were
vulnerable beneficiaries. In Senegal. if funds 

unlimited, the program could be Increased and the targets widened because 
to enter In most areas.there are families vaitingthe program is full and 

current program participant!. and
This study examines tergeting by looking at 

Parts I and 3. Characteristics of the regions from 
new entrants included in 

were drawn and the participants' social milieu, age,
which samples 

size and growth veto assessed. This study has also
socio-econoic status, 

to villages based on
yielded a description of geographic program targeting 

PPS and non-PPHS villages.examining the differences between 126 

1. Geopraphic Targeting 

2 susest that the percentage of malnourished children 
The results of Par 

and other urban centers was consistently lover and shoved less 
for Dakar is not
than the non-urban centers. This result
seasonal variation 

it is probably not justified
controlled for age and the authors caution that 

this observation alone. lowever,
to make policy dcisions on the basis of 

these

it Is unlikely that age differences account for the trends observed In 

data.
 

The results strongly indicate that malnutrit-on is more prevalent In the 
Less than ten percent of the centersareas.rural areas compared to urban 

centers are 
are located in urban areas and approximately two-thirds of the 

the program is geographicallyThus it appears thatsituated in rural areas. 

reanably vell-focused.
 

2. Villages Targeting
 

I of this study suggest that MPNS villages (not
Results presented for Part 

nore developed than non-PIS villages.
including urban Pfl.S centers) are 

type of house.example, with regard to
These differences were noticed, for 

school attendance and 
husband's occupation and education, mother's French 

rates of DPT/polio, BCG and measles
 
French reading ability, and in 

and 
youngest children. The differences, although significant

vaccination of 
Similar differences were seen in the children's
 consistent, were not great. 


nutritional status and mortality rates.
 

the health delivery infrastructure
This program depends heavily on of
 

are in d.spensaries or
 
Senegal (approximately 85 percent of the centers 


results are therefore not unanticipated. tn
 
macernities), and these 
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bulk this Indicates that centers are not
conclusion. the of evidence 

situatod in the less developed co uunities. 

3. Socio-Kcouomic Targeting 

veto observed betveen participants and
Smal but consistent differences 

(Part 1) study. These
non-participants in P1.S villages in the Sine-Saloum 

are on the
findings consistently indicate that PIN.S program participants 

average of lover socio-econouic stacus than non-participants. There is a 

smal group of mothers (8.6Z) in PPNS villages who have never hard of the 
lover 

program. This group of non-participants is of consistently 
and children had higher mortaLity rates than all

socio-economic level the 
a characteristicallyothers. Consequently, this group seems to consist of 

byin the PPNS villages vho are not being reacheddifferent group of mothers 
the ptogram. 

Family size and birth •o~der are known to be important factors in the 
in the PINS progrm were

etiology of malnutrition. Mothers participating 
is
older and had more children than non-participant mothers. This
generally 

full and once in the program mothers tend to
probably because the program is 
stay in and enroll their newest children. 

4. Age and Nutritional Targeting 

programIt was shown that the distribution of nutritional status of now 

entrants by age resembles those of similar populations in other LDC. All 

results indicate that nearly all new entrants during 1980-42 were under two 
at the years of age and slightly over one-half were under six months of age 

time of entry. It is important to continusA to select young children in 

light of the observed malnutrition patterns of these young child:en. Under 

the age of three years, It is much too difficult to target children on the 

basis of size in co-,ities where malnutrition is endemic. Essentially, 
small children with infectious disease and potentUlthe prevalence of 

this age group would probablymalnutrition is so high that targeting vithin 

be inefficient.
 

Chidren three to five years of age in LDCo generally have much lover 

and ezhibit more "normal" growth rates than youngermortality rates 
children. lowever. it should be emphasized that many children of this age 

s be excludedhave just survived a difficult period and perhaps should 
in the program soLeLy because of a slight increase in theirfrom continuing 

are still often mall and ofattained age. Children in this age range 
children inprecarious health. There was an estimated 15.7 percent of the 

range, i.e. 3-5 years, as of December. 1982.the progrm in this age 

asSecond# although some investigators think of these children being "smLl 
growth rates, others insist thatbut healthy" because of the "normal" 


further investigation may reveal psychological, social, physical and other
 

functional deficits.
 

D. Turnover/Attendance 

The program policy of CIS is to exclude children from the ptogram If they 
purpose ofmiss three einsecutive months of attendance at the center. The 
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this policy is to require families to maintain a commtment to the program. 
Both the det which have been presented and the field observations support 
the presence of this coum ent by the families. The disruption of food 

centers, but attendancedistribution did result in decreased attendance at 

levels returned to normal Immediately following the rupture period.
 

to estimate cumulative participation ratesLongitudinal data vere examined 
at various ages since program entry. It was concluded from these data that 
cumulative participation rates were near 90 percent for children through 30 

months of age. Because of a potential selection bias, however, these rates 

are 	probably too high and actual participation rates are undoubtedly
 

somewhat lower than this figure. 

The monthly rates at which children entered and left the program during 
1980-1982 were on the average about three percent. Although this figure 

out of the program on adoes indicate the rate of flow of children into and 
monthly basis, it is diffcult to determine the yearly rate. 

more 	 practicalTo understand the rate of children leaving the program in 

terms, consider a typical center of 250 children for any given mouth. 
During this uonth. 7.5 children would be expected to leave the program. 
based on the data of this study and the mortality races for children under 

age 	 five in Senegal, the 7.5 children would comprise 1.5-2 deaths, four 

graduates and one or two children leaving the program for unknown reasons. 

E. P oram Effects on Growth and Nutritional Status of Children 

One of the important findings of this evaluation is that the lenlth of time 
in the program is associated with a higher nutritional status for 

the results In Part 3participating children. This finding is based on 
which include data yielding characteristic curves for children in the 

program over three different periods of time. In addition, these data yield 

results that show positive changes in nutritional status categories by 
length of time in the program similar to those seen in other studies. 

However, it should be cautioned that these results may be partially
 

explained by other factors, Including the following:
 

o 	 Righer mortality among small children which results in artifi­

cially high nutritional status for the surviving group. 

o 	 Selection bias in that the mothers who participate earlier and 

more frequently may also have healthier children irrespective of 
the program bccause of their generally high mativation levels. 

a Length of time in the program is necessarily confounded v:h the 
It is knovu that childrenincreasing age of children in a cohort. 

1I-2 years of age in the general population will show aover 
general increase in nutritional status even in the absence of a 

feeding program. 

This study has provided a unique opportunity to examine data which might 

clearly demonstrate program impact on nutritional status in spite of these 
competing explanations. This opportunity has been afforded by two 
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distriLbution in 1952 in SeneGal.
unexpected events: the disruption of food 

children in Siue-Saloum. The 
and the CDC survey of mothers and their young 

t n stresses that failure Co demonstrate impact clearly using
evaluation to 
data related to the rupture In food distribution could be attributable 

numerous factors including: 

is not affected by ruptures of such short duration. O 	 Weight for age 
such as activity level and psychologicalData for Indicators 


may move sensit .e to decreased food

functioning, which be 


availability, vets not available fir analysis. 

say 	not affect food intake in 
o 	 food distribution disruption 


children In the program.
 

0 	 Short tam compensation or coping by obtaining food ftom ocher 

sources, which may have occurred in mothers with children enrolled 
could obscure any anticipatedin canters expero.sUcin$ a rupture, 

short term effects. 

0 tn the analyses, each center was cacegotized each month as either 
some can:a.rs distributedor Soever,distributing food not. 

topartial iations. The analysis my have failed detect a move 
partial


subtle relationship between nutritional status and 

di t 	ibution.
 

term 	effects may have been observable only in a small 
o 	 The short 


number of mote vuLnerable children.
 

of Impact on nutritional status in 
To complete this evaluation program 

Part 3 were analysed implmenting an analytic
children, the data from 

discussions with AM/9Dar. CR8 and AMAS in 
approach which evolved through 
Senepla . This approach consisted of couparing distributions of nacritiolal 

the with general population data 
status for children in program the 

No stgnificant differenceswhile controlling for age.available from Part I 
did mot control for other confounding 

were 	 found. Nowever, this analysis 
it include time in program

factors which affect nutritional status nor did 

for the participants. 

The 	 results of multiple regression analyses indicated that program 
icantly related to growth

rates and time in program were siparticipation to be strongly
during two age intervals. These variables were not found 

results do contribute significant evidence of
related to growth, but these 
nutritional Impact. 

7. 	 Diarrhea. Nu tritional Status and MortalitY 

Diarrhea was mentioned by the Kedicin-chefa as being one of the most cOms 

of death far the children attending the coters. There were so 
causes 

between participant and non-participantdifferences in diarrhea incidence 	 of bothLack 	 of knowledge maul the mothers 
children and a virtual couplete 
groups regarding Lts appropriate creatment. These finding mst be 

the 
considered extremely important for improving program impact because of 


comon disease on both the nutritional status and 
influence of this very 
mortality of theme children. 
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V.
 

overall, approximately 40 percent of the children had diarrhea vithin tvo 

weeks prior to their mothers being interviewed during the survey. The 

results of Part 1 of this study provide conclusive evidence that this 
mostdisease is related to age, sex and nutritional status. The age range 

vhere grovth in these children declines, 6-24affected is the same as that 
months, and males had consistently higher incidence rtats than femals over 

all age groups. The authors (as have investigators at CDC*) have concluded 

from analyses of these data that prevalence of diarrhea is also associated 
regardless of the choice of anthropometricvith lover nutritional status ­

measure for its definition. 

this study do not provide evidence that the percentages ofThe results of 
and non-participant children in PP?.Smalnourished children among participant 

evidence of a trend thatdifferent. thereVillages are However. is 
in the age is higher among nonparticipantmortality vulnerable groups 

children., and the failure to find differences In nutritional levels of these 
interpreted in consideration of thistwo groups must be eval iated and 


finding.
 

G. Other Protram Effects 

1. Use of Primary Health Care 

of this study clearly demonstrate that food dist:ibutionThe results 

the of cars.encourages center attendance and use available primary health 
were more likely to return to the centerParticipant mothe-s in Sine-Saloum 

children were
than non-partici.pInt mothers for prenatal visits and their 


mo? often vaccinated against measles.
 

2. M cher's .novledge of Health Care 

The results of the Size-Saloum survey suggest an impact of the educational 
onecomponent of the program. The data reveal that pain de Singe, of the 

taught by the progru, istreatments for diarrhea that is currently being 
used slightly but not significancly more frequently by participant :han by 

Participant mothers also demonstrated trendsnon-participant mothers. 

towards highsr rates of malaria prophylaxis and treatment than 

non-participant =others. 

3. Incidence of DLsease in Cbildzen 

frequently
The children of mothers participating in the program were more 

vacesiated for coasles and created prophylac:tically for malaria than were 
It can be expected, therefore,the children of non-participant mothers. 


that the children of participant mothers benefit from lover mortality rates
 

and h9.jher nutritional status than they would othervise have experienced.
 

*personal ,ow-unicatioln
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1. 	 Proma Adinistration
 

evaluation tesm the opportunity to make some
This study has afforded the 

are:comments relating to progras administration. These observations 

a flS centers are geographically vei distributed based on the the 

distribution of malnuc- ion in Senegal. 

o 	 During the period of food distribution disruption, CIS attempted 
so that all regions of theto distribute food stocks uniformly 

county received compa:able amounts of food. The results of Part 2 

of this study 4emonstrate chat CIS v" quite successfulIn this 

endeavor. 

food 	to the canters appears to be irregular.o 	 The supply of 

in the Sine Saloum regiono 	 CIS's escmates'of populatiou coverage 

were found co be accurate.
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Vt. 

Vt. SMVWAX 07 PROGRAM IFFECT7VE'ESS 

The following criteria of program effectiveness were chosen to Judge the 

overall Impact of the progreg and to integrate the results of the data 
collected and the field work. The evaluations indicate that the program is 
effective and has enormous potential fao Impact on the nutritional status of 
the children of Senegal. 

a Intenation of Nutrition and Realth 

An attempt is made via the education program to integrate health and 
nutrition. In philosophy and practice, however, the two are 
perceived as separate and unrelated entities. 

o Chant. in Nutritional Status 

of andAn association wal observed between length time in program 
higher nutritional status of :hildren. There was also an 

association observed bevyeen length of time in program and growth 

rates for certain vulne.-rable ae periods. These findings were 

comparable. to the results of other evaluations in this respect. 

because of methodological constraints and potential confounding 

effects of self selection, however, it i.s not possible to attribute 

this association solely to the program. 

o Chatte in Health Status 

We believe that the participants in the progr= should have an 
because of observed trends toward increasedimproved health status 

malaria measuresvaccination rates, Increased practice of preventive 
and increased 4tilization of health services. And. in fact, 

rates in the most vulnerable age groups were consistentlymortality 
lover for program participants than non-part:.cipauts.
 

o Tarttinhl end Coverat 

groups for new entrantsThe prog:am's targeting of the youngest age 

is very good. The coverage of the program is estimated to be 10.3 

of all children under 5 years of age in Senegal. Coveragepercent 
could be increased though the development and implementation of 

rules governing program participation. For example, targeting could 

be refocuLed to under 3 ?ear olds or household duration of 

could be limited so that other families with youngparticipation 
children might have the opportunity to pawticipate.
 

Among those families with equal access and who know about tha 

program, the lower sociz-ecaonuic groups participate most. The 
who do not know about theapproximately 10% of the population 

program are in a lower socio-economic group. At this point there 
mostare only slight attempts being made to target the needy 

being made to limit the duration of acommunities and no attempt is 
family's access to the pogr=. The program is currently full and 
many childran are waiting to enter. 
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0 Turnover/Consistenc of Attendance
 

because of strict attendanceConsistency of attendance is very high 
requirements for cotinuing participationand the aount of monthly 

Is low. The former assessment is
movement In and out of the program 

on the
based on the evaluation team's review of center registers and 

participation rates.
 

Which Tfluence
Those
o Education of the Mothers about Factors 

Nutritioual Status 

There is an effort to educate the mothers but the program is 

deficient In focus, materials and personnel training. 

o Training of Personnel 

programs are usually administered by trained nurses, the basicWhile 
training and continuing education are Inadequate to meet the needs 

of the program. 

In addition, there is no instruction provided in how to train or 

supervise personnel in the field. 

o Suvervision. Coordination and Motivation 

The supervision of the program is oriented too mach toward 
no supervision of theadministrative matters and there is technical 

weighing and mother education sessions. 

The Line of authority, responsibility and supervision of the 

program are not clear. In addition, there is a severe motivational 

problem because many of the personnel view the program as an 

unreimbursed and separate duty. 

o Workload 

In certain areas of the program. personnel are overworked so that 
a problem of lack oftheir effectiveness is impaired. This is often 

organizational framework. 

o Food Delverv 

the delivery of food to the centers appears irregula, theAlthough 
field investigatic indicates that a large parcentage of the food is 

a timely basis despite severeactually delivered to the mothers on 
logistical constraints. The ration per family is 2,000 calories per 

day.
 

o Cooveration Between Axncies 

This conjoint evaluation benefitted from thie active participation of 
indication of existing cooperation.all agances and Ls a good 

Everyona recognizes that it is a critical elment in the future 

success of the program. 
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Comunity Involvement 

The progrm has begun to stimulate some counity activities through 

the active mother cocnittees in sous centers. 

o 	 Use of Surveillance Technioues to Monitor and Manage 

follow center trends but areGrowth surveillance data are used to 
not as yet used in national programs of nutritional surveillance. 

o Institution luildint 

The p-ogrm has great potential for stimulating tite capabilitiop of 

nutritional Institutions located in Dakar (such as ITA, OAZA, 
DAAS) In many areas such as surveillance. and the development of 

indigenous weaning foods. 

o Other Criteria
 

Economic Impact and the manner in which 	 the program deals vith the 
are also
use of indigenous foods to avoid external dependency 

program effectiveness.Important criteria by which to judge 
this evaluation.Assessing these criteria was beyend the scope of 
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YU1. IttCO@E5DATZOIS AN4D FOLLOW-07 ACTZV!TZS 

The evaluation team has determined five major areas which should be changed 
to increase the Impact of the prograi. To accoupLish this, the ter m has 

a workshop to berecomnded that Phase III of this study will consist of 
held in Dakar after the distribution of this vorking document. 

The goal of the workshop Is to develop a specific action plan baeod an the 

evaluation results toward promoting change in :hose areas listed below vhich 
to the impact of thethe evaiuation tes ha. deemed necessary increase 

prograsm. 	 This action plan will be developed conjointly between AD, CIS and 

should reflect the findings and results of this VorCing document.DAVAS and 
The action plan, based on the following recmendacions. zust be designed 

with the active participation of those agencies responsible for carrying out 

if it is to succeed.recomended chanes 

A. Education of !Notfers 

Design a plan for developing and implementing an education proram for 

that would emphasize the major child care practices for themothers 
program should intergrate thenutritional status of their children. This 

health practices such as oral rehydrastion forcownunica:ion of both 
diarrheal disease and nutritional practices such as the appropriate use of 

weaning foods. 

B. Training 

plan to tuplement a formal training and continuing educationDesign a 
program for directors and/or their assistants working for the proprm in the 

focus on the technical aspects of the progrm a.field. This progrm should 

vell as coamnication techniques for educating mothers.
 

C. Supervision and Coordination 

Design a plan that clarifies the lines of authority and coordination amon 

persons working in the program. 

0. Targeting and Coverage 

fztanie the possibilcy of implementing better coamunity targeting and 

explore other ways to increase the apact of the progrm by increa.ing 

coverage to more of the vulnerable children and fami.ies in Senegal. for 

exaule, targeting could be refocused to only under three year olds or the 

duration of each family's participation could be limited. 

K. Surveillance 

Design a plan for the cooperative use of the monthly nuttional status data 

available from the centers. 
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PAIT I - TAB.E 1
 

FREQUENM MD PERCEAGE 0? tTRERS BY PARTCIATION 
AND PRESENCE Of A PPNS CENTER IN THE VILLAGE 

41".ATUS 

PINS vltlages__ Nono-PNS Vlla:e. Total 

ireq. Z Zreq. 

PartiLpants 

Non-pawr.tipans 

No knoledn 

181 

97 

26 

59.5 

31.9 

8.6 

165 

779 

414 

12.1 

57.4 

3nf.5 

346 

876 

440 

20.8 

52.8 

32.4 

Total 304 100.0 1358 1000 1662 100.0 



PART I - 'A3LE 2 

FMIOCM AN PUICENTAG9 OF REASONS TOR CHTLOREM 1N PS VILAKGES
 
NOT IZNG lROLLED IN TRZ PROGRAM BY ELIGIULITT OF CRILD
 

Total 

Zlgibility/Reason frequency Percenc* Percent 

ZilIble Children 

4 6.5 4.1Center coo far avay 
13 21.0 13.4Don't need it 

2 3.2 2.2.Too Omao ivo 
2 3.2 2.1
Nueband refued 
5 4.1 5.1w. ci.e 
3 4.A 3.1NegUgen: or lazy 

Lack of information of how tu enroLl child 7 q.7 6.2 
Center enCollmenc closed due to tuximum IA 29.0 1N .6 

participati.on 
Ocher (don't know; no ansver) 9 14.5 9.3
 

A2 2.0.0 A3.qtotal EZl ible 

Ineligible Children 

7 20.0 7.2Child died coo soon 

16 45.7 1..Child coo 14d 
3 8.4 3.1
Child coo young 

22.9
Child traveling and not in village i 6.2 
Requested but not yet enrolled 1 2.A 1.0 

Total IneligIble 35 100.0 36.1 

97 00.TOTAL 


vitchin eligibility category 

A-2
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PART 1 - TAEL 3 

FR1UKIUCY AND PRCENTAGt OF ECEZIPT OF OTRZKU "Jf FOOD
 
DURING PAST TW0 YZAS AMONG NON-PARTICIPANI'TS
 

PPNI L. Village No PiNS in Village 

FaLly No Fataly No 
dow not know'edne does not knovledxo 
parti- of partl- of 

Progrm clpate progran TotalIceipt of Food cLpate 

21 7fiyes 9 442 
f. 4 5.& 5.q9.4 15.0 

SA 22 737 392 1239 no 
90.6 85A 94.6 94.6 94.1 

Total 97 26 779 413 1315 

100.0 



PART I - TAIL A 

FISOCECT. 921091M C0LUM Pt1ITAGZ An ROW PTICTAGI* OF CT=rC GROUP 
N USIO3I AnD AI'TI'AZON STATUS 

llS J1 V41zage Io PIN IuVSlTalM 

Ithnc Group 

140117 
parts-
cpates 

7amlly 
does noc 
perti-
sLpate 

o 
Imawedgs 

of 
piopam 

rMeLy 
part.-
cipates 

Fa-y 
does not 
perul-
.tsp 

No 
knowledge 

of 
progem Total 

Wolof 64 39 13 $1 "3 225 667 
29.0 36.7 56.5 '7.8 55.9 53.3 49.7 
54.2 33.1 12.7 10.8 59.1 30.1 

Serer 94 31 11 47 172 114 489 
60.2 56.6 43.5 30.2 23.7 20.0 32.3 
60.3 32.7 7.0 14.1 51.7 34.2 

ie/Pular 14 
6.6 

5 
5.0 

0 
0.0 

27 
1.4 

120 
14.5 

69 
17.4 

235 
13.9 

73.7 26.3 0.0 12.5 55.6 31.9 

i' ,.5 1* 0 ° ,.4 10 1 21 
2.6 0.7 0.0 2.3 L.5 0.2 1.2 
83.8 16.7 0.0 26.6 66.7 6.7 

K~ola 0 0 0 1 1 0 2 
0.0 0.0 0.0 0.5 0.1 0.0 0.1 
0.0 0.03 0.0 50.0 50.0 0.0 

Lutre I 1 0 3 26 5 36 
S44egalai"e 0.4 

50.0 
1.0 

50.0 
0.0 
0.0 

1.7 
6.8 

3.6 
2. 

1.0 
14.7 

2.1 

Aucre 3 0 0 2 7 0 L2 
Iiationuec 1.3 0.0 0.0 1.1 0.8 000 0.6 

100.0 GO0 0.0 22.2 77.6 0.0 

TotaL 181 97 26 165 779 4L4 1662 
59.5 31.9 8.6 22.1 53.7 30.5 100.0 

*,preenced ,thLa INS and non-FINS vtllages separately. 
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IPART I - TABU 5 

Wei = oLUM FEItCETAGE AID ROW FIZRCETAGZ
* OF REMIGIOWTREQOEICY. ,EIG"TD 


BY RESIDEICE AID PARTICZPATZON STATUS
 

No ?INS in Village -FINS In Villae 


Family No

Family No 

F-mily does not cnowledge Family does not knaledge 

Of pati- parti- of
P1ri- pari-

program lpaces alpace progrm Total 
Religion cipates €ipate 

772 410 1603162
89 24
Mu8kiz 146 
 95.6
97.7 99.0 98.9
78.0 89.9 91.3 

12.1 57.4 30.5
56.4 34.4 9.2 


4 59
3 7
8 2
Christin 35 

1.1 414
2.3 1.0
22.0 10.2 8.7 


4.4 21.4 50.0 28.677.8 17.8 


TI 414 1662
 
Total I 181 97 26 I 165 779 

31.9 8.6 12.1 57.4 30.5 
________ -0. 

*presented vithln 7INS ed non-PPNS villages sevarately.
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IART I - TALZ 6 

nz0UEzCT, WE? iE'D COLUI *E1CNTAGI AMD RO IPECETA 07 TYPZ 07 ROUSI 
it RESZDICZ AND PARTICIPATION STAUS 

PPNS in Village No IlNS In Village 

famtly No Family NO 

Fatily does nec knowvedp family does noc knovledpe 

Type of pant- part- of part- pati- of 

ouss cipaces cipace prote83 cipaces cipace pogTem ToCal 

2 17 69 30 179
Modern 35 26 

9.3 7.6 11.2
19.3 25.6 7.6 10.7 


55.6 41.3 3.1 14.7 59.5 25.8
 

33 128 61 308
Sent-Modeu 49 33 4 
25.7 35.0 17.5 20.6 16.5 14.5 18.6
 

57.0 38.4 4.6 14.9 57.7 22.4
 

32 99 481 220 928
Sent- 87 9 

34.1 59.2 60.8 52.2 54.7
Tad±:tona .9.2 35.6 


68.0 25.0 7.0 12.4 60.1 27.5
 

103 247
Traditional 10 6 11 16 101 

5.8 5.3 39.5 9.4 13.5 25.7 1.5.5 

37.0 22.2 40.7 7.3 45.9 46.8
 

97 26 165 779 614 11661
Tocal 181 

37.4 30.5 100.0
31.9 8.6 12.1
_9._ 


*presenced 'ithin PFS and non-PPYS villages separacely. 

A.6
 



PART I - TABLE 7
 

zt3ZUE.NCT, miGHTED CoLUm nEianAE AND ROw PERCENTAE* oF c=JT =AtZTAL STATUS 
BY UESIDEN ND PARTICIPATION STATUS 

PPNS in Village No PPNS in Village 

Family No Family No
 

Current Family does no: knowledge fatly does not knowledge
 
of pae'i- V'r:l- ofMIartal partl- parul-

cipate propin TotalStatus cipates c.pate, program cipates 

8 23 162 761 402 1608 
,an.e 172 


94.6 88.0 84.9 98.3 97.7 97.0 96.3
 
30.3
60.8 31.1 8.1 12.2 57.5 


10 4 23

Separee ou 3 4 0 2 

1.6
0.0 1.3 1.3 1.1
divorcee 1.3 6.6 

63.5 25.042.9 57.1 0.0 12.5 


5 14
1 A
Veuve 1 2 1 

0.5 1.2 0.80.8 2.3 2.8 0.4 


40.0 50.0
25.0 50.4 25.0 10.0 


0 4 3 17
Celbe:tael 5 3 2 


0.8 1.3
3.4 3.2 12.3 0.0 0.5 

0.0 57.1 42.9
50.0 30.0 20.0 


779 414 1662
Total 181 97 26 165 
8.6 12.1 54.4 30.5 100.059.5 31.9 


and non-PPNS v.llages separately.*presen:ed rithin PPNS 

A-7
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PART z - TArB.9s 

FEQMCT . WIGRTED COLM PUCEAE AND ROW PERCETAGE' OF IVOTELR'3 nZNR SCHOOL
 

ATENDMCE BY RESIDENCE AND PARTICIPATION STATUS
 

PNS in Village No PiS in Village 

Femily No Family No 

French Family does noc knowledge Family does noc knowledge 
school parti- parti- of parti- partl- of 

Actendance cipaces cipace proorram cvates cipace prolira ToCaL 

!o$ _ _ 22 17 29 82 
1.06 20.6 23., 2.4 ,0,4 1.2 ,0, 
50.0 38.6 1.4 10.5 76.3 L.02
 

NO 159 so 21 161 7350 409 1.580
 

86.4 79.4 76.5 97.6 95.7 98.8 94.2
 
61.7 30.8 8.1 12.2 56.8 31.0
 

165 779 4]14 1662
Tote. 1.81 97 26 

590.5 31.9 0.6 12.1 3.570 300.3 100.0 

*pVesenced, within PPNS and non-PINS illages eager -ely. 
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PART I - TABLE 9
 

PERCENTAGE AND ROW PERCEqTACZ* OF .M0THE 'S ABILITYFREOUENCT, EIGMTD COMLM 

To P= FzN( B RESIDENCE AND PARTICIPATION STATUS
 

PPNS In village No PPiS in Village 

Testily No Fazily No
 

Family does not knovledge FaLly does not knoviedge 
Abili:y to pari- parti- of parti- pari- of 

TotalUR8 French cipaces cipac prolam cipates cipate progra 

9 2 1 18 2 46Us. 14 
8.6 13.0 5.6 0.6 2.7 0.5 3.4 

56.0 36.0 8.0 4.8 85.7 9.5 

24 761 412 1616No 167 88 164 
94. 99.4 97.3 99.5 96.6
91.4 97.0 


59.9 31.5 8.6 12.3 56.9 3018 

97 26 165 779 414 1662
Total 181 

57.4 3f.5 100.0

1 .5 31.9 8.6 12.1 

*presen:ed vithin PPNS and non-PPNS villages separately. 

A-9
 



PART I - TABLE 10 

COLUM FECENTAGE AND ROW PERCITAGZ* OF RUSBrAND'S EDUCATZONTICQU fC.*EIGRTED 
BY IZSIDUCE AND PARTICIPATION STATUS 

No PNS in 7illa;eIFNS in Village 

Family NoFamily No 

family does not knovledge Family does not knowledge 

parti- of

Ksband's patti- parti- of parti-

am Totalcipato amOlTI3cipates cipate prog
Edu.aion cipates 

so schooling 134 
74.5 
59.6 

70 
72.6 
31.1 

21 
90.4 
9.3 

149 
89.1 
12.0 

712 
91.7 
57.6 

376 
91.R 
30.4 

1462 
88.2 

Sam 
primary 

9 
5.7 

69.2 

4 
5.1 
30.8 

0 
0.0 
0.0 

9 
6.1 

25.0 

18 
2.3 

50.0 

9 
2.1 
25.0 

49 
3.2 

Couplete 
primary 

17 
10.1 
68.0 

8 
8.1 

32.0 

0 
0.0 
0.0 

1 
0.8 
4.8 

13 
1.9 

61.9 

7 
1.7 

33.3 

46 
3.1 

Sam 
seconday 

5 
3.0 

38.5 

7 
9.3 

53.8 

1 
3.2 
7.7 

1 
1.0 

20.0 

2 
0.3 
40.0 

2 
0.6 

40.0 

i8 
1.4 

Couplet* 
secondary 

1 
0.8 

33.3 

1 
0.8 

33.3 

1 
3.2 

33.3 

0 
0.0 
0.0 

4 
0.6 

100.0 

0 
0.0 
0.0 

7 
0.4 

soe 
college 

0 
0.0 
0.0 

1 
0.7 

100.0 

0 
0.0 
0.0 

0 
0.0 
0.0 

3 
0.' 

100.0 

0 
0.0 
0.0 

4 
0.2 

Not named 10 
5.9 
71.4 

3 
3.5 

21.4 

1 
3.2 
7.2 

5 
3.0 
11.1 

23 
2.9 
31.1 

17 
3.9 

37.8 

39 
3.6 

411 1643
Total 176 94 24 165 775 
57.4 30.4 100.0
8.1 12.259.9 32.0 


and non-PPNS villages separately.*,tesecned within PP4.S 

A- 10 



PART I - TAZLZ 11 

COLM PERCENTAGE AND ROW PERCENTAGE* Of tNUSEAND'S PRINCIPAL
ThEOUE.CY,*IEICGTED 

PARTICIPATION STATUSOCCUPATZ0I NY RESIDENCE AND 

No PINS in Vi11uagPPNS in Village 

Family No 	 Family j No 
knovledgedoes noc knowledge Family does not

Husband's Faily 
of paTti- parti- of 

Principal parti- parti-	 Totalmprogra cipates cipate prolgrM
Occupation cipates cipata 

350 1319
18 138 639
119 55
Cultivateur 	 79.484.0 81.3 85.2
68.6 56.1 79.6 	

31.19.4 12.2 56.762.0 	 28.6 


39
18 9
0 4
6 2
Autre 
 2.9
3.0 2.6
0.0 3.0

activitie 3.4 1.7 


12.9 58.1 29.025.0 0.0
priUaie 75.0 
(pecheur,
 
aleveou,
 
uineu., etc)
 

1 31 10
10 3 2 	 57 

Comrcant 2.4 3.57.6 0.5 4.35.0 3.5 
73.8 23.3
13.3 2.4
66.7 20.0 


6 35 15 75
 
A:tisan, 10 8 1 	

3.7 4.83.6 4.8
6.3 8.5 3.2
ouvrier 

5.3 10.7 62.5 26.2
 

industriel 52.6 42.1 

1 10 1 26
7 6 1Fonctiounaire 
 0.3 1.9
3.2 1.0 1.4
4.1 9.6 


83.4 8.3
7.1 8.3
50.0 42.9 


189 20 22 3Profession 
 1.11.1 1.3 0.52.4 0.0libe:ale, 1.2 
0.0 15.4 69.2 15.4 

cadre, 40.0 60.0 

ens eipnant
 

1 10 19 18 
Autre 18 12 	 78 

A.6 5.0
5.7 2.5
15.9 3.2
(activite 9.6 

3.2 23.8 45.3 42.9
 

ecououLque) 58.1 38.7 


1 7
1 2
1 1 1Pas 
 0.3 0.4
3.2 0.5 0.3

d'accivite 0.4 0.8 


33.3 33.3 25.0 50.4 25.0
 
econimique 33.3 


2 17
 
Ne sa t pas 2 2 0 1 10 


1.3 0.5 1.00.0 0.6
1.4 1.5 
7.7 	 15.4180.0 50.0 0.0 	 76.9 

773 408 I 1636
Total 1 175 92 24 164 
8.3 12.2 57.5 30.3 ! IOO 

60.1 31.6 


4presented within PPNS and non-?PS villaqes separately.
 
,A-11 

http:ThEOUE.CY


FAR I - TAJLE 12 

COLIr /,MCZNTAGE AND ROW PERCENTAGE* OT MAERAL AGE IN WM
FROMENCT, ,ZID 

3! RSIDENCE ND PAITIZCZATZO STATUS 

No FPNS in VillageFrNS in Village 

rmily No family No 

family does not knovedge lazily does not nmwledge 

of parti- parti- ofy.e.rnal 	 parti- psvtl-
Age cipates cipace prolpam cipates cipate program Total 

76. 48 16815-19 	 14 5 12 
6.7 1.0.0 22.7 7.3 9.5 11.7 9.7
 

46.7 	 36.7 16.6 8.7 56.5 34.8
 

38 195 91 399
27 	 4
20-24 	 44 

30.4 14.1 22.3 25.4 22.1 24.1
23.1 


5.3 11.7 60.2 26.1
58.1 	 36.0 


8 45 193 98 399

25-29 35 	 20 


32.1 28.4 24.8 24.1 24.1
19.6 21.4 

57.4 29.2
55.6 	 31.7 12.7 13.4 


13 2 33 121 79 285

30-34 	 37 


19.3 18.9 17.020.7 10.7 7.6 20.2 
33.9
71.1 	 25.0 3.9 14.2 51.9 

18 3 27 120 56 25635-39 	 32 
15.9 15.5 13.2 15.516.1 19.3 11.3 

34.0 	 5.6 13.3 59.1 27.6
60.4 


4 10 72 42 13

404' 	 19 


0.0 9.7 10.0 9.6
11.9 6.2 12.3 

3.
6'1325.6 12.9 8.1 58.1 

26 165 779 414 1662Total 161 	 97 
8.6 	 57.4 30.5 100.059.5 31.9 	 12.1 

and non-FINS villages separately.*preaseted within FINS 

A. 12 



PART I - TABLE 13
 

SIMRTS IT RESIDENCE AND 	PARTICIPATION STATUS 
FREQ 'ENCY AND PERCENTAGE OF NUMER OF LIVE 

No PPNS in VillaePPKS in VillaIe 
I amilyti
Family No 	 No
 

Family does not knowledge

Family does not knovledge 


parti- parti- orocravq Total
parti- of cinates civate of
orotran
Live Births civates
Number of patti-	 cipate 


259
137 71
3 8
1 19 	 1 

15.1 5.2 16.9 17.0 15.3


10.4 	 20.3 

5 29 109 61 239 
2 16 	 19 


15.3 14.717.6 14.2
8.9 	 20.3 18.2 


67 258
26 116
3 30 17 2 	
15.96.7 15.4 15.6 15.9


15.3 	 20.8 


23 109 54 225
 
4 22 	 12 5 

13.4 13.1 13.1
18.7 13.2
11.8 	 11.9 


179
3 23 73 48 

5 25 	 7 

11.6 10.6 
12.9 	 6.6 13.1 14.6 9.3 


37 146
20 68

6 12 	 8 1 

8.63.8 11.7 8.6 9.3

7.0 	 6.9 

1032 10 41 24

7 22 	 4 


5.6 6.5
6.6 5.4
12.7 	 4.1 7.5 


1 91
48
1 78 13 	 4 
7.7 	 4.4 3.8 4.n 6.3 4.0 5.5 

8 34 22 79 
9 10 	 3 2 

4.8
4.5 5.4
7.6 5.05.7 	 2.4 

1 a 24 7 52 
10 7 	 0 

1.7 3.2
4.7 3.9
4.3 	 0.0 2.4 

0 2 10 1 18 
11 5 	 0 


0.0 0.0 1.4 1.& 0.3 	 1.2

3.3 


0 3 
 2 a
2 1
12 	 0 
 0.5
0.3 0.5
2.8 0.0
0.0 0.0 


2
1 10 0 0
13 	 0 

0.2 0.1
 

0.0 2.3 0.0 0.0 0.1 


0 0 0 1 1
 
14 0 	 0 


0.1
0.0 0.2
0.0 0.0
0.0 0.0 


21 1 0
0 0
15 	 0 
0.1 0.0 0.1
0.0 0.5
0.0 0.0 


414 1662
165 779

Total I181 97 26 

. 
A 1310 




PART I - TAILS 14 

FUQUVC AND PRCE.TAG Of 1".1 07F CLTnREN RO DIED 
BY IESIDENCE AND PARTICIPATION STATJS 

PNS in Village 	 No ,P3S in Vi1e* SFN 1	 T 

!imly No Family .o4 

Number of Family does ntc knovledge fauly does noc knovledge 

parti- par:i- of parti- patti- ofChildren 

Who Died cipaces c€iaPe 	 program e.pates e.cpate proETSm Total 

17 68 331 168 47
0 	 78 45 

42.1 	 '6.5 27.7 40.A 42.2 41.2 41.8 

39 4Aa laq 617
1. 	 47 31 7 


25.4 	 32.4 28.1 24.1 23.4 26.5 25.5 

4 4 35 119 40 2532 	 27 

15.3 	 7.6 15.1 2.2 15.4 14.1 15.1 

13 68 27 13A3 	 16 a 7 

R.6 	 8.3
9.3 6.1 22.6 8.2 4.4 

4 5 2 1 4. 41 26 79 
3,4 	 1.9 3.7 2.2 5.4 4.1 4.7
 

0 3 20 16 4q
5 7 	 3 

3.8 	 3.1 0.0 1.8 2.4 3.7 2.4 

0 11 A 181 0 	 2 

0.4 	 0.0 0.0 1.2 1.4 0.9 1.0 

0 0 1 a 4 4 9 
0.0 0.0 2.8 0.0 0.4 0.9 0.5
 

8. 0 	 0 0 1 1 0 2 

0.0 0.0 0.0 0.6 0.1 0.0 0.1 

Total 	 181 97 26 165 779 414 11642
 
100.0 

A- 24
 



_____________ 

PART I - TALE 25
 

F1UZNCf AND PERCENTAGE OF AGE 07 YOUNGEST CHILD
 
BY RESIDECZ AND ARTICIPATION STATUS 

PiNS in Village No PPNS in Village 

Age 
Youngest 
Cild 

Faily 
parti-
cLpateu 

Family 
does not 
parti-
cipate 

No 
knowledge 

of 
progrm 

Family 
parti-
cLates 

samly 
does not 
parti-
cipate 

No 
kninledwe 

of 
progri Total 

0-1 Tr. 

1-2 yrs. 

2-3 yrs. 

3-4 yrs. 

4-5yre. 

5+ TSr. 

61 
35.7 

5A 
36.6 

29 
18.1 

13 
7.3 

3 
1.5 

1 
0.8 

30 
42.2 

13 
18.9 

12 
17.7 

8 
12.7 

3 
4.3 

3 
4.3 

12 
40.9 

9 
34.3 

2 
5.9 

4 
12.4 

2 
6.6 

0 
0.0 

46 
32.. 

42 
28.6 

35 
23.4 

9 
6.6 

10 
7.2 

3 
2.1 

216 
33.5 

Ion 
29.9 

120 
19.2 

68 
10.7 

31 
3.3 

10 
1.5 

ll. 
37.1 

87 
27.6 

66 
20.8 

32 
10.3 

7 
2.6 

5 
1.6 

4R0 
35.5 

397 
29.3 

26A 
19.5 

134 
9.9 

56 
Al1 

22 
1.6 

Total 165 69 29 145 633 312 1333
100.0 

-_____________________________-_ 



PART I - TABLE 16 

FRIQUMICY AND IPERCTAGC OF RELATAL VS1T$ FOR LAST PRE2GWA*CT
 
NT lESZDECE AND PAITZCZATZON STATUS
 

PIPS In Village io PINS In Village 

ramill To family Ito
family does not knowledge Fam~lyr does not knsowledp 

Pienatal parti- parti- of parti- pardl- of 
Visits cipates cipatce Protam Cepaces C41e IogrM Total 

Yes 99 52 8 73 298 208 638
 
51.9 54.1 31.7 44.6 37.9 26.2 38.2
 

45 18 92 479 306 1022
No 82 

48.1 45.9 68.3 55.3 62.1 73.8 61.8
 

414 I 1660
Total 181 97 26 165 777 

100.0 

A-16
 



PART I - TANL. 17
 

FmoUrNCy A. PEICENTAGE OF POSTNATAL VC INATIOV'S FOR YOUNVEST CWILD 
Xt RESIDENCE AND PARTZCIPATZON STATUS 

PPNS in Village No PPS in Village 

- - I ­ -
_____________________-

Family No Family No 

Family does not knowledge Family does not knowledge 

Postnatal parti- parti- of parti- par:- of 
program TotalVisit$ cipates cipate program cipates cipate 

3 63 201 82 462
Yes 80 33 
41.4 33.5 12.1 37.5 25.0 20.2 27.2
 

332 1200
23 102 578
No 101 64 

79.8 72.8
58.6 66.5 87.9 62.5 75.1 


41' 1662
26 165 779
To:al 181. 97 

100.0 

A-17
 



PAT 	%- TA.!L 18 

N NOWTPS AT 4I~CW YOXTMRNST IAPIr CITIUi
1UZI=CY An FIRCI TAGZ Of A0l 

1EuZpG IT REUSIDINC AND PARTZCZFATONI STAIUS
STOlD IREAST 

No PPlS tn VillageFINS 	Ln VLlage 

11o 	 ymily VoFitly 
fmily does not kuowledse family does not kcrtovledJm 

Ae Lu parti- parti- of paril- oar-1- of 
Totalcipaies c.ace rorm

14ouths cipacee cipece ptoOMM 

2 8 2.6 22 72 
1-6 4 A 

A.4 11.5 10.2

7.0 	 12.9 29.0 I1.8 

6 26 12 3317-12 6 4 
7.7
7.8 5.8
8.3 16.4 9.9
10.2 


112
0 12 55 22 

13-18 13 10 


0.0 17.6 13.4 11.1 13.1
18.4 	 &9.1 

3 37 193 110 405 
19-24 36 26 


38.2 59.7 57..9 5914 56.A
53.3 	 48.4 

4 32 22 715 1
230 7 

12.1 10.3
16.4 6.0 1V.10.9 11.3 

67 334 IRA 71
53
Total 66 
 100.0
 

U 	 -A-
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Age in 
Months 

7-12 


13-18 


19-24 


25+ 


Total 


PART I - TAIL. 19 

n F.~N~vY Aqn1 pERCENTMFr oF ACT Ix MONW AT WRC hJNWrr.T CRIVI 
SOLID FOOI)RY RSIVESCZ 	 A.1 .ARTIC!PATION STATUSRECEIVED 

No PPNS in VillagePPNS In Village 

No Family NoFaSTly 
does not knowledie
Family does not knowledge Family 

ofof parti- part ­parti- parti-
progrm cipates 	 cipate progrm

cipates cipate 


322 160
14 71
90 38 

62.4 73.3 	 62.2 61.0 59.0
67.7 


5 37 172 R4
36 18 

33.7 33.3
26.7 30.2
25.2 	 29.1 


9 6
0 1
5 3 

1. 2.2
0.nl 1.0
3.3 5.1 


16 16
0 7
5 2 

2.9 5.3
0.0 A.n3.7 3.3 

n Q0
0
0 n 

n.n n.2 	 n.n


n.0 	 nl.0 n.n 


19
136 61 	 I 116 519 266 


1100 


Total
 

699
 
62.M
 

355
 
31.6
 

24
 
2A
 

6"
 
.%.A
 

q
 
n.l
 

1122
 
0
 



PART I - TALE 20
 

IRNQUVNCT AND PERCENTAGE Of PRESENCE 0 ODWIARA IN YO1TGEST CWLD
 
SURVEY BY RESIDENCE An PARTZCIPATION STATUSDURING TWO WEEKS PRIOR TO 

No PPNS in Villa.PIhS in VllaTe 

Ptesemce of 
Diarrhea 

fm1.y 
parti-
cipates 

Inlmty 
doeq not 

part:-
lpate 

NG 
knowledge 

of 
proerm 

Fmily 
parti-
cpates 

FSI l-7 
does not 
parti-
cipa£c 

1O 
cnaul~ed e 

of 
proX:m Total 

Yea 82 
48.4 

32 
44.6 

34 
49.a 

67 
46.4 

325 
531.2 

163 
31.A 

683 
49.9 

No 83 
51.6 

39 
55.4 

i5 
50.2 

78 
53.6 

315 
48.8 

152 
48.2 

682 
50.1 

Tocal 365 71 29 345 640 315 1365 

100.0 

A-20
 



PART I -- TAPLI. 21 

TREAT nlIARRP.A IN YOUNCEST CHILDTREIJUE'Ci AND PERCENTAGE OF METHOD USED TO 
BY RESIDENCE AND PARTICIPATION STATUS
DUING PPLEVIOUS WO UEDCS 

No PPNRS in Village
PINS in Village 

Family No Family No 

Family does noc knowledge Family does not knowledge 

parti- pa ti- of parti- parti- of 
cipate rograsm TotalMethod cipates cipate program cipates 

Pain de sinn 14 
18.5 6.3 

2 
17.3 

13 
21.5 

28 
0.2 

11 
6.6 

70 
10.9 

Sal de 
rehydration 

2 
2.R 

0 
0.0 

1 
6.4 

1 
1.3 

6 
1.6 

1 
n.5 

11 
1.5 

I.V. 1 
1.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 
0.3 

0 
0.0 

2 
0.3 

Medicment 
phornaceutique 

45 
52.3 

16 
51.8 

6 
43.9 

32 
46.6 

163 
4q.& 

92 
56.7 

356 
3.. 

autre qua 2 
et 3 

Tra.tsment 
traditionnel 

4 
4.9 

2 
7.7 

1 
6.7 

4 
5.8 

17 
5.4 

14 
8.4 

42 
6.3 

Touts 
combination 

0 
0.0 

1 
2.5 

0 
0.0 

0 
0.0 

0 
0.0 

0 
0.0 

1 
0.1 

comprenant 1 
ou 2 ou 3 

Autre 
(treatment) 

3 
4.1 

2 
5.6 

1 
5.8 

3 
4.1 

17 
5.1 

9 
5.7 

35 
5.1 

?as de 
traiLmen: 

12 
14.6 

9 
26.2 

3 
20.0 

14 
20.8 

85 
27.2 

36 
22.1 

159 
23.5 

we so 
souvient pas 

I 
1.A 

0 
0.0 

0 
0.0 

0 
0.0 

6 
2.0 

0 
0.0 

7 
1.1 

14 67 325 163 (3
Total 82 32 


A-21
 

100.0 



PART I - TA1L! 22
 

FRIQU'= Aun p!RCzENTGE OF FEvER, mALARIA T?-EATmN! AND PROP--ts
 
LAST WIFf BY RESIDENCE AND ?ARTICIPATION STATUSIN YOUNGEST CHILD DURING 

PPNS in Village No PINS in Village 

Fever, 
Treament, 
Prophylaxes 

Family 
parti-
cipates 

TaLly 
does not 
patti-
cipate 

Io 
navledge 

of 
progrm 

FasiLy 
parti-
cipaes 

aMily 
does noc 
parCI-
Cipaets 

No 
knowledg 

of 
progrm Total 

No rover 
No Nivaquno 

10 
6.7 

6 
10.2 

4 
13.8 

15 
10.9 

73 
12.2 

38 
12.7 

146 
11.4 

No Twor 
PrevenCive 

21 
14.0 

4 
6.8 

0 
0.0 

10 
7.3 

26 
4.3 

5 
1.7 

66 
5.2 

Nivaquine 

Fever 
Lvaquine 

103 
68.7 

37 
62.7 

16 
55.2 

89 
64.5 

354 
59.A 

163 
54.5 

766 
60.1 

Fever 
No NivaquLue 

10 
6.7 

9 
15.3 

7 
24.1 

1 
13.0 

17 
19.5 

19 
26.4 

240 
18.9 

Don't know 
or rinember 

6 
4.0 

3 
5.1 

2 
6.Q 

6 
4.4 

2 
4.2 

14 
4.7 

56 
4.4 

Total 150 59 29 138 599 299 1274 
100.0 
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PART I - TABLE 23 

FUOUENCT Aim ERC-.AGE OF NUMBER OF DPT/POLIO IWQ4UNIZATIOM'S IN YOUNGEST CKZLD
 
BY IEIDNCE AND PARTICIPATION STATUS
 

PPfS in Village 	 No PPNS In Villaxe 

Family No Faily No 

Nuaber of Family does not knowledge Family does not knowledge 
of parti- part,.- ofImnia- parti- parl-

Total
tions cipates cipate program cipates cipatce ptogrM 

616 307 1300
61 28 1350 152 

95.5 97.0 93.887.0 82.9 97.5 83.6 


0 6 17 3 47 
1 14 7 

4.1
3.8 2.9 1.1
10.7 11.9 0.0 

1 8
2 	 0 1 0 2 3 

0.0 	 2.3 0.0 1.3 0.5 0.3 I 0.7 

18
3 	 2 2 1 2 6 S 

1.1 1.6 1.4
1.5 2.9 2.5 1.3 


316 1373
29 146 642
Total 168 71 
1A23.0 
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PART Z - TAMK 24 

FtMUI.CT AND PIRC7ZNTGF. OF BCC VACCINATION STATMS IN TOt E.qT CSZT.1
 
T RESIDENCE AND PARTICzATION STATUS
 

P11s In Villaaue No PrNS in Villaxe 

rmily No Tinly No 
Family does not knowledge Fmily does not knowledfe 
patti- paTI- of parti- patrt- of 

Status cLpatee epate prop=n cipates e Lpace program Total 

Vacciuated 23 7 1 16 39 11 97
 
18.7 11.R 2.5 10.7 6.5 3.7 8.1 

Not 145 64 28 130 605 305 1277
 
VaccLnated 61.3 86.2 97.5 89.3 93.5 96.3 91.9
 

Total 168 71 29 146 644 316 1374
 

__4100. 
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PART I - TAq.! 25 

FR!UENCY AND PERCENTAGE Or MEASLES VACrZI'ATI0P STATUS IN YOUNGMST CHILD
 
By ZZSIDEI E AND PARTICIATION STATUS
 

PPNS in Villag No PYNS In Villae 

Fauily No Faml No 

family does not knowledge family does not knowledge 

part- parti- of part.- parti- of 

Status cipates cipse progrn epates cipate progim Total
 

125 51 276Vaccinated 50 13 5 32 
21•9 19.1 1i.fn 20.0
30.3 18.6 14.8 


11n2114 519 265
Not 119 58 24 
85.3 78.1 80.9 84.1) R0.fVaccinated 69.7 81.4, 

146 616A 316 137ATotal 169 71 29 

200.0 
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PART I - TAN.K 31
 

TOTAL FROFUMUV AND MICHTED ERCIFTACF. OF RKCINTl INCIDENCZ. OF DIAN RIIKA IN aIIIIDRFN S? ACW. OF CILD., 

VILIAG. AND PARTICIPATION STATUS 

5-30 km from I'INSkwm froM t'I'Is 137365 viiia~ge-4No N'o 
Present iona- knouledge
Non- knowledgePresenat Ncn- knaledge rresent 

of partLic- *artict- of 
Age partict- rartic- of partici- partici-

Totall roa paton program pation ,'tilon program 
to H-ua IZ pmioon ph Is0alon 

55.7 5i.6
43. 60.6 4f6.1 44.1 44.5 54.8 

<12 2 69.3 41.3 
'6 133 37 455 

a 25 61 11 In 94 26 

69.4 71.2 53.9 63.q
12-23 Z 51.9 59.4 75.8 43. 1 9.2 57.9 

6 112 69 396 
* 47 26 7 14 73 19 

37.1 3R.5 43.7 43.666.o 66.4 49.5 31.930 24-35 45.04 43.1
* 3,16 23 5 In 57 Is 3 Ila so 347 

42.0 36.619.6 10.1 17.9 43.1 
36-47 Z 25.1 33.1 71.1 21.7 

7 96 61 334a 6fix 13 22 1
16 


0.0 21.9 23.4 21.3
43.6 21.9 32.7 21.141-59 • 23.9 36.1 

l1 7 101 46 318
 a 493S In a 

22.9 26.0 18.1

1 0.0 10.7 22.3 0.0 10.0 13.7 48.6

60* 
3 31 I5 2 61 35 
 202
 

* 9 12 5 

&durlng two weeks prior to Interview
 
alse Islades paut participats
 

A 



PART I - TABLR 34 

/RZ.UENCY AND WT4ZGRTD PERCWTAGZ OF I'NCIDENCZ O RCYNTO DZAR1REA 
AMO NG CHILOREN N PPNS AND MON-PFPS VZLLAGRS3 BY AGR 

PPNS Villaes Non-PPNS Villaces Total 

/ Yes Total Yes Tota Ye No 1 
Le Months £req/% Ye 1o110Ye N Tta 

22 	 37 46 83 129 61 105 166<3 	 freq 15 

2 41.5 58.5 100.0 37.7 62.3 100.0 36.6 61.4 100.0 

15 	 78 63 1413-5 	 fheq 9 17 26 69 46 

% 33.0 67.0 100.0 60.9 39.1 100.0 55.1 44.9 100.0
 

6-8 	 £req 10 6 16 37 22 59 47 28 75 
2 65.1 34.9 100.0 61.4 38.6 100.0 62.1 37.9 100.0 

9-11 freq 15 7 22 47 28 75 62 35 97 

2 64.5 35.5 100.0 59.9 40.1 100.0 6L.2 38.6 100.0 

35 57 	 117 26412-17 	 frea 22 116 94 210 I 151 
62.0SI	 38.0 100.M 56.0 44.0 100.0 57.2 42.6 100.0 

15 	 12 27 66 46 112 Al 58 13918-23 	 freq 
% 51. 48.4 100.0 60.9 39.1 160.0 54.7 4.1.3 100.0 

24-35 	 freq 32 39 71 124 162 26 154 202 35AJ43.14 	 54.7 42.6 LOO1.0 100.045.3 100.0 57.4 	 36.9 


36-47 freq 22 51 73 104 171 275 126 224 350 
29.4 	 70.6 100.0 38.4 61.6 100.0 36.0 64.0 j 100.1 

48-59 freq 15 56 71 1 194 255 76 250 I 326 
2 21.4 78.6 100.0 24.0 76.0 100.0 23.4 76.6 100.0 

604 freq 6 33 39 30 141 171 36 175 211 
14.7 	 85.3 100.0 18.7 81.3 100.0 17.A 82.2 100.0 

*durtng 	 ro weeks prior to LaterLi 

A-34
 



PART I - TAWLE 35 

TOTAL FREQUENCY AND WEZG1qTED PERCENTAGE I"F RECET* INCIDENCE OF DIARRHEA 
IN CHILDUEh BY AGE OF CHILD A.D TYPE OF HOUSE 

Type of House 

Age of child Semi Semi 
Modern Traditional TraditioLnal Totalin ouths 2/u Modern 

<12 2 
I 

53.2 
47 

59.0 
90 

49.9 
278 

48.2 
64 

51.7 
479 

12-23 z 
n 

52.6 
46 

61.1 
64 

60.3 
234 

48.8 
63 

57.7 
407 

24-35 2 
n 

37.9 
40 

44.8 
6. 

4R.1 
211 

24.4 
46 

43.1 
358 

36-47 z 21.1 
44 

37.7 
63 

40.n 
2 

34.5 
51 

36.M 
350 

48-59 2 
U 

15.8 
35 

21.3 
59 

23.0 
178 

290.7 
54 

23.3 
326 

60. 
n 

6.7 
23 

11. 
34 

19.2 
106 

24.2 
I 

17 .8 
211 

tvo weeks prior to i :ervew*during 

A-35
 



FAIT Z - TAILK 36 

TOTAL 7RKUUZCT AIM WZIGRT' PIICENTAGI O? CRILDUIRN VXTN IS.CUIT DARRWrA 
BY AGE AND S
 

Holes 7imles Total
 

Age Ln Months u u a 2 

<3 so 39.8 86 37.4 166 38.6 

3-5 	 78 59.1 63 50.3 141 35.1
 

41 69.7 34 52.6 7! 62.1
6-0 


9-11 	 46 74.0 51 49.2 97 61.2 

12-17 	 133 60.1 Lis 54.4 268 57.2 

18-23 75 65.0 64 10.5 	 139 5A.7 

358 43.124-35 170 46.5 188 40.0 

36"47 192 37.1 158 34.6 350 36,0 

48-59 175 23.7 51 23.0 326 23.4 

604 127 18.7 84 16.3 211 17.8 

Total 1183 42.3 11079 3.1 12262 40.3 

A-34
 



PART I - TAPLE 37
 

FOR MALNUTRITIONT
TOTAL ZOU=O TC*A..D ?ERCENTAGE BELOW EMZIICALLY DEFIND CUTPO.TS 

-TASURES CHILDREN VY SEC AND AGE
FOR FIVE ANTRROO rTIC FOR AL.L 

Weight for Weight for Reigh: Co- Circu.erenceCi rent 
!or Age foregtAge Height I Age .a1al sforeil s ~ ~ a e ia e 

Age to1 

/-- Yale$ Females males1Females hatIeaekae! =l Mas1eaeIMonths VsU I - ! 

_______________ ­

4.5 2.7 
<3 1.3 3.4 6.3 1;.1 1 1.4 1.5 1.1 

72 73 66) 73 66 74
78 85 64 66 

.6 0.0 2.61 4.8 4.0 8.1 
3- 1.1. 0.0. 9.3 0.0 

61 75 62 76 62 75! 6278 63 75 

15 .2 12.21 9.1
6-8 z 5.2 9.4 19.5 18.2 2.4 0.0 14.6 

33 41. 33 411 1 33 411 33 
ft 41 34, 41 


10.2 I2.21 0.0 20.0 20.0 I11.1! 12.2 
9-11 18.2 11.1 28.9 


6 52 45 49 4 5 1 49 45) 50 45! 49 

16.5 5.41 5.2 22.71 23.1 1 14.61 18.7
19.9 20.8112-.17 z 11.8 

132 134 I 301 134130 1301
2.33 135 133 134 

24.5 17.7 20.8! 24.2 11.11 22.0 6.91 19.4
 
18-23 1 23.7 19.4 

72 62 72 62 72 621721 62
S 76 66 

14.6 21.3 22.6 14.I 17.1 19.4 
24-35 : 21.1 17.9 16.1 18.9 

n 172 192 161, 180 16, 180 1641 181 164 180 

8.1 7.5 13.5 20.3 8.1 3.4 8.1 8.2 
36-47 2 9.7 11.8 

185 185 186 147 185 147
 
200 172 147 148 


6.6 7.9 10.6
14.0 12.1 5.6
5.2 5.5 4.3 4.348-59 

162 164 141 164 14i 166! 142 164 141
 

n 179 

60+ 6.26 6.0 9.5 2.5 9.51 7.4 3.5 4.9 6.0 4.9 
8 116 81 lie ;1 116 

, 1331 92 116 

10.5 11.4 11.61 11.0 10.0 12.7 
Total 11.5 10.8 12.1 11.3 

963 I 1064! 965 L11191 1020
 
1053 1117 I1016 1058
1 1099
a 


*i.e.. sample size
 

Appendix C for actual values and rationale for selection 
of these cutpoists.


lee 


A-37
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PART I - TAO.F 311A 

TOTAL FREQUE WT 	 AND MIEGTEII PF.RCNTAMW OF HIL.IREN IuRun 70 PERCENT o RFFERF.NE 

FOR W.CHir FOR AE BY AGE AND PARTICIPATION SVATUS 

PPNS in Village 	 No PPNS Is Village
 

1-4 km to PPHS 	 5-30 km to PPNS
 

No No No 

Present Past Nol1- knouledge Present Past Non- knowledge Present Past Non- knowledge 
Ase in partici- partict- partici- of parllci-lparlici- partici- of partici- partici- partict- of I 

mnths patios pation pation program pation Patios patton program patios patio patios Iprogram 

10 1 93 26 6 0 132 87
<12 26 1 60 11 

3.6 0.0 1.3 0.0 22.0 0.0 6.4 7.6 11.8 - 4.7 5.4 

12-21 47 0 27 1 14 2 74 19 6 1 133 69 
I.S - 10.1 55.0 14.4 0.0 26.2 19.0 0.0 0.0 20.5 19.4 

19 3 2 120 5o
24-35 36 5 23 5 In 6 58 

6.9 0.0 13.3 44.7 10.1 0.0 29.1 15.6 37.1 100.0 13.4 35.0
 

36-47 is a 23 3 a 5 72 17 7 4 99 61 
4.7 0.0 0.0) 0.0 0.0 0.0 13.1 21.1 0.0 24.7 13.3 14.9
 

46-59 35 a to A a 14 52 17 7 9 104 49 
0.0 0.0 0.0 24.4 0.0 12.9 3.7 0.0 27.1 0.0 8.7 4.0
 

10t 9 9 12 1 3 7 3A 15 2 2 70 36 
8.9 0.0 6.6 0.0 4.10 0.0 10.0 17.4 0.0 0.0 4.4 5.6
 

Total 111 31 163 39 61 35 357 113 31 1 65R 360 
6.4 0.0 4.7 22.5 9.6 5.0 14.6 13.0 11.6 IS.6 11.4 14.2 

http:RFFERF.NE


PART I - TANA IRS 

TOTAl. FRFIIIFJICV AND W.ICTJD ERCFTAC OF 0lILIRF.N BELil 710 PERCK.T OF WF.INem 

FOR WICIUT FOR 1IFICiT BY A.F AND PARTICIrATIOiN STATUS 

No PPNS In Village
PIuS In Village 


-4 km to PINS_ 5-30 km to PPNS 

NoNo No ast Man- knowledgePresent IPast Mon- knowledge Present 1rest Non- knowleAr e Present 

of particl- particJ- parici- of
 
Are to partici- partici- patLicl- of partici- partlit- partirl-


Nouths pation patton patios progrm pation potion potion program pation patio pation prograL
 

a 125 78I a5 22 6

1 56 9 1n
312 25 


- 13.9 14.84.7 0.0 

g 11.2 0.0 6.9 1a.S 29.4 0.0 1 5. 

5 1 10 697 13 2 72 I
12-23 46 0 25 
0.0 17.9 13.4

27.0 - 21.1k 0.0 22.1 0.0 19.5 89.2 0.0 

114 56

4 22 S In1 54 17 3 2 

24-35 36 

63.6 50.6 11.2 19.

5.5 0.0 .7 44.5 15.2 0.0 23.1 12.3 

7 2 91 592 a 4 64 14
36-47 36 I 21 

0.0 4.6 15.4 0.0 10.0 7.6 11.5
2.0 0.0 11.2 0.0 0.0 

9 92 46 a a 12 43 is 74R-59 33 a in 
0.0 0.0 5.4 7.0 

2.9 0.0 0.0 24.4 0.0 7.7 2.7 0.0 

2 2 64 32
i5 14
60 9 a 9 5 2 5 
0.0 0.0 6.2 3.3 

8.9 19.5 0.0 22.3 0.0 25.6 3.1 0.0 

17 653 357
36 61 32 3A4 102 30
32 159
Total 193 

12.6 6.9 6.6 11.4 10.9

I0.5 5.1 3.6 19.6 13.9 9.3 13.2 



PAlT I - TAILE 39 

PERCINT Of URLElRCE 
I1E0UEOCY AND PERCENTAGE OtSTR'ZSFTOS T01 VEIGUT FOR AGE 

WN PINS VMLAGES
IN AGE FO& PAITIZCZPANTS AM NOo-PARICPANTS 

Weight 
for age 

PaitlcLp8sU 
in PINS Villages 

NOaPit CpLpaut 
in PINS Villages Tocal 

Age in Months Z Median Ireq 2 Ireq x Iraq 

<6 <70 
>70 
Total 

0 
9 
9 

0.0 
100.0 
X.00.0 

0 
44 
44 

0.0 
100.0 
100.0 

0 
53 
53 

0.0 
100.0 
100.0 

6-11 (70 
>70 
'otal 

1 
16 
17 

5.9 
94.1 
100.0 

1 
15 
16 

6.3 
93.7 
100.0 

2 
31 
33 

6.1 
93.9 
100.0 

12-17 (-70 
>70 
'otal 

2 
26 
28 

7.1 
92.9 

100.0 

3 
1 
21 

14.3 
A,.? 

100.0 

5 
44 
49 

10.2 
69.8 

100.0 

18-23 (70 
?70 
Total 

4 
15 
19 

21.0 
79.0 

100.0 

0 
6 
6 

0.0 
100.0 
100.0 

4 
21 
2: 

16.0 
84.0 

100.0 

24-29 (70 
>70 
Total 

0 
12 
12 

0.0 
100.0 
100.0 

1 
11 
12 

8.3 
81.7 

100.0 

1 
23 
24 

4.2 
93.8 

100.0 

30-3, <70 
>70 
Toca-

4 
20 
24 

16.7 
83.3 

100.0 

2 
9 

11 

18.2 
87.A 

100.0 

* 
29 
35 

17.1 
82.9 

100.0 

36# <70 
>70 
Total 

3 
79 
82 

3.7 
96.3 

100.0 

1 
32 
53 

1.9 
98.1 

100.0 

4 
131 
135 

3.0 
97.0 

100.0 

ompneLty of association acrosttraca 
2
X, 3.46, p > 0.10 

Overall degree of ac on x2 a 0.00, 9 ) 0.99 

h-40 



PART I - TABLE 40 

O RECENT DZARRREZPERCENTAGE OF INCIDENCETOTAL FREQUENCY AND WEZGR1TD 
IT AGE AND PERCENTAGE O REFERENCE

OR ALL CRULDlEN 
Mf..SUAESTOR FIVE ALNTROPOMETUC 

Months of Axe 

6041 35-47 48-59 
<12 12-23 1 24-35 in - - -1 ­

Anthopooet?:LC I of _ I 
2 

u |Meaeure Median 

18 35.3 14 33.0 
<70 24 60.7 7877.Weight for Ae 

2.70 451 51.7 329 5A.11286 40 .03f9 3&.6130A 22.71197 16.9 

38.7f 13 10.71 13 24.274 58.2 3 6., 76 
Weight for leiht <84.66 55 53.7 

23.21182 17.0 
84.66 383 5247323 S7.21291 39.91305 37.01291 

____________I­
59.1 69 45.9 55 48.71 40 33.91 1 35.3 

for Age (85.2 4 47.9 &A 

57.1 275 43.0 277 34,8j26& 21-3 117 R 16.2 
-85.25I438 53.135& 


27.&1: 0.0 
Arm Circumf~erence <79.10 37 71.3j82 61.4 63 58.4120 S.1 19: 

for Age 35928 3118 18.0565224.31
>79.10 407*5.31 

22.4 9 0.0 
Az'. L:aZumfeOUce <83.49 32 56.3 61 62.7 63 54.3 27 46.9 28 

for Re>ht -83.49 411 52.7 337 56.3 281 41.31304 36.2 276 23.1 186 18.3 

of these cutpoints is explained in Appendix
for the selection*The rationale 

A-41
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PART I - TABLE 41
 

R=TLTOKSUZISRESULTS Of STEFPIVSI 0ZSCRIINANIT ANALYSES TO IZNVSTIGATZ 1JLTIVARIATZ 
Of VARIOUS LASSIZCATION DICNOTOMI2 AIONG IZHLDIIR IN PPNS VUJACKS 

PARTICIPANTS AND t4ONPARTI UANTS 

partial 
12 
 .
Classf',cetLon Variable o .ndeoendent VaraLblet fr-rtO o 

Recent Dlarchea 1 Age in muths 0.074 2309 00001 318 
2 RaUgLio 0.020 6.53 (6.0110 

WeILght for Age Clasas - Gone 
(70I indan
 
>701 median
 

Weight for BeIgh: Class Recent diarrhea 0.017 3.11 0.0245 302 
<84.66Z =dia. 
>.64.66Z ndlan 

Ueithg to. Age Class I Age In muths 0.032 9.RI 0.0019 301 
<84.25Z =dian 
>84.22 mdian 

Ara Ctrcudereace for I Sex 0.013 4.04 " 0.0452 302 
Age Class 

<79.102 indian
 
>79.10 mdian
 

10.19 0.0016 301Ar2 Circunfereuce for I Sex 0.033 

NeLght Class 2 Age in moths 0.027 8.33 0.0042
 

(13.49% udien 3 TLn Lu pcoprm 00027 6.20 0.0043
 

>83.49Z media
 

*See appendix C for racLonale for eelecton of these values 

The independent variahies for predicting anthcoloisnrt classes were: 

religion 
type of house 
"Cher's age
 

mocher's French reading literacy
 
sex
 
Clte in program
 
age to =nth@
 
recent diarrhea
 
birth order 

A-42 



PART I - TABLE 42 

RESULTS O .ULTIPL REGRESSION ANALYSES INVESTIGATING REATITISOHSIPS OF VARIOUS FACTORS 

PARTICIPANT AND NON-PAITICIPAIT
WITH INDIVIDUAL AVilhOPMCMIC Mq.SUMES AIONG 


COzLDRUW IN PPIS VILLAGES
 

Stepvise 
Suary RegressionIndependent 2p-ratio ?rob.
Variable* 7-ratio Prob.. 


Deverdenit Variable Ste 


We.;h: for Axe 
37.12 0.0001 20.63 0.0003 0.0346

1
1-scorAe 
0.0001 0.0774
 

0-303) 2 Age (squared) 25.18 0.0001 16.01 
0.0001 0.1384


3 Recent diarrhea 6.09 0.0142 13.09 


Weight for Weight - wol4 
X-score
(n-302) 

1 Age 3R.69 0.0001 29.70 0.0001 0.0904 
Weight for Age 

21.22 O.no0L 27.44 0.0001 0.155R

2 Axe (squared)
2-score 


0.0090 20.99 0.0001 0.1750

3 Recent diarrhea 6.91
(n301) 


0.0343 0.0155
A4e (squared) 4.29 0.0393 4.29

Arm Circumference for 1 

Weight 2-scoa'e 
(n-275) 

1 Age 49.68 0.0001 4.56 0.0022 0.0307 
Arn Circumference for 
 25.48 0.0001 0.1476


Age a-score 2 Axe (asuared) 40.99 0.0001 


(e-302)
 

Regtression' teuettoft t 

a -0.0715 - S.0789*A4e + 0.0010*Age
2 - 0.17R6Diarrhee(Yes)VAZ 

UZ a 0.2299 - 0,1002*Aee * 0.nOL*Age2 - 0.2361*Diarrhea(yes) 

AM a -0.8379 - 0.0005*Age 2 

AZ w -- 2243 - 0.07I3*Age + 0.0011*'Ae 
2 

The independent variables werst 

reLigsen 
type of house 
sther's Axe
 

wther's French reading Uterca&
 
sex
 
ase
 
age (squared)
 
recent diarrhea
 
tim In pruriM
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PART I - TAUZ 43
 

SURiCM SYVIVAL SULVSIS SISUTS
 

MUMS OF WILUEJ8 IhffI1 (I t ) AMI DTINC (d) 10 A= IMIMVJAL
 
Tu mWIMNING W KIUWEUALAM ESTINArTS1 IUAIVK PISASILITI OF SURVIVAL 

p1Mu vI laos Im-pno Villages 

Mon- mo knwledge PON- 1o koledwe 
Ago Iterval partlelparto Psrticipants of proarar Participants Partliipants I 1 progrm 

(to maths) s/dt P0 fildl pg0 fi/d ;G £t/d ;Ot 1 /d1 ;O1 fll ;01 

0-1 33116 1.0000 121/2 1.0000 5M11 1.0000 29125 1.0000 123/25 1.0000 6/134 1.0000 

1-6 32615 0.9i21 11412 0.9i31 4514 0.9191 211/4 0.4122 111/28 0.97196 54Iii5 0.94167 

6-12 2"312 0.9442 941/ 0.9650 4010 0.1969 250/2 0.9512 1041/25 0.954 527114 0.9214 

12-15 259/3 0.1593 5414 0.93)9 3412 0.6969 23114 0.9493 926/21 0.9319 464118 0.890 

11-24 22412 0.94175 6911 0.BU 2510 8.5409 19/ 1 0.933 139/15 0.9020 39S5/ 9 0.52 

24-3 1"91 0.9356 6311 0.4729 21/2 0.8409 143/8 0.92"5 102127 0.1141 34125 0.8354 

31-41 141/2 0.81954 4/1 8.514 21110 0.1722 12212 0.1195 503110 0.545) 2231/ 0.792 

4&-40 14/11 0.1196 250 0.5342 15/1 0.7722 11/1 0.5620 3001 7 0.8245 135/ 2 0.7363 

0t 2510 0.5636 1113 0.1342 5/0 0.6951 251 0.1451 1l2l 1 0.190 55 I 0.7212 



ISTrHATI.) RO1AII.ITV OF 
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PART I -- TAL.E 44 

IFATIS (;I) Ah" MW-SSPFCIFIC WIITALITY 
AK AMP lAITIIPATIiN sTATuiIs 

RATIOS (or) 

F.'NS Villages Hon-pPNS Vl Ila.es 

Interval 
(In months) 

PgePartIcIpants 
q 

100-

Particlpanta 

gr41 ofr 

No knowledlge 

of program 

;I or 

Part Iclpantu 

;I or 

Pon-

Partilclpants 

or 

t*o knowled e 
of program 

ow 

41.S. 

0-1 

1-6 

6-12 

12-115 

I-Zi 

24-34 

36-411 

48-40 

0.0119 

3.0062 

0.0171 

0.012)1 

0.0014 

0.0460 

0.0176 

0.0162 

--

--

-

--

-

--

--

0.01&9 

0.0164 

.0322 

0.05, 

G-.0151 

0.01l 

0.0211 

0.0110 

0.94 

1.14 

4.54 

4.1 

1.61 

0.39 

1.S4 

0.00 

0.0202 

0.046 

0.0000 

0.0625 

0.0110 

0.0416 

0.000 

0.11952 

1.20 

5.22 

0.00 

5.011 

0.00 

1.11 

0.00 

5.21 

0.0218 

0.0154 

O.016a6 

1 5 

1.0151 

0.0510 

0.01991 

0.0119 

I.SS 

0.95 

1.17 

1.50 

0.56 

1.11 

.31 

1.04 

0.0204 

0.0247 

0.0246 

0.0321 

0,0193 

014,9 

8.0246 

0.0121 

1.14 

1.52 

3.46 

2.61 

2.11 

0.95 

1.40 

1.14 

0.0533 

0.0267 

0.027& 

0.0411 

0.0219 

0.0111J 

0.0421 

01.0205 

2.911 

1065 

3.o9 

3.34 

2.54 

3.60 

2.43 

1.13 

ar - q for cdtrgory # ql for participants I PUISm$ llaKes 



WAIT tt - TAIL& I 

nzounCT ozsTsZIUmom 01 Cr1mRs m [YPt or CzyUT MID awtflK 

3axion 
Type

of Ceer Cap Torc Casmace Diouwbe1 leuv Louga 
Senual 
Oriental 

SI.e 
Salo. Total 

Dispesafle 
Hatecu~rLte 

3 
0 

35 
2L 

9 38 
2 

1 
1 0 

L619 21 
? 

Coute SoCL. 2 3 0 0 1 0 3 9 

SaU6Laux 2 7 0 0 1 1 1 12 

cii 0 1 0 0 0 0 0 1 

i fasonu 
fmLUals 0 1 0 0 0 0 0 1 

Total 7 49 10 40 14 7 24 131 

A-46
 



nZQUC1. 

YA&T zz - TAML 2 

DISTRZIUTION OF CENTERS By LOCATION An REGION 

Location* Cap Vert Casamanl e 

Region 

Diourbel_Feuve Louga 
Senegal 
Oriental 

Sing 
SalouIs Total 

Urban 

Seu±-urbau 

Village 

0 

0 

3 

9 

0 

2 

8 

0 

36 

4 

3 

5 

1 

2 

4 

a 

12 

12 

15 

34 

102 

Total 7 k9 10 40 14 7 24 151 

*Urban a pop. ) 25,000 

Sei-urban - 3,000 < pop. 

Vi.lage - pop. < 3,000 

. 25,000 

h,-47
 



FAT t - TAVLZ 3 

IRKqMCY DISTUZ3UMCZON OF CENTERS BY FOOD AVAZLAITTT RAT"JAG ND REGION 

RaxlonFood 
SenenAL SMne
AvalltbLLcy 


Rating Cap Voe Camance M)ourbel Ileuve Louga OrienCA1 Saloum Tocal
 

1 0 7 0 0 4 0 .0 11 

2 0 a 0 12 2 0 0 22 

3 0 1 0 6 0 5 0 12 

0 16 2 21 7 0 0 46 

5 7 17 a 1 1 2 24 60 

Tocal I 7 49 10 40 14 7 24 I 151 

A-44
 



PART It - TA L, 4 

FflQUNECY DZST ZBUTIO4 Or tENTEF.S Wf .4OM1S O RUPT RE A.D,'IEGm 

month$ 
of 1upture 

I 
Cap Vert Casuanuce 

legionI 

D"urbel Fleuve Louga 
Senegal 
Oren:41 

Sine 
Saloum Total 

0 0 19 5 14 2 0 9 49 

1 1 13 3 9 4 3 7 40 

2 3 8 2 3 4 1 3 24 

3 2 5 0 9 3 2 3 24 

4 0 3 0 4 0 1 2 10 

5 1 1 0 1 1 0 0 4 

Total 7 49 10 0 1, 7 24 I 151 

A-49
 



PART It - TAMIL 5 

]rZUUIFNCT AID PUrC..TAGE DIST.BUTIONS Of C1TZUS 
IT Mnitf 01 MOTRS Of EIPTURE AND LOCATION OF CZNVIT 

Locatlon*
 

Urban Sent-urban Vitllae Total. 

of Rtlocure Iraq z freq 2 pIeq 2 free 

o 0 0.0 12 35.3 37 36.3 44 32.5 

1 4 268.7 12 35.3 24 23.5 40 24.5 

2 6 40.0 5 14.7 13 12.7 24 135.9 

3 3 20.0 4 1114 17 16.7 24 15.9 

4 1 6.7 1 2.4 8 7.8 10 4.4 

5 3 6.7 0 0.0 3 2.9 4 2.4 

Total 15 100.0 I 34 100.0 102 10n.0 L51 L.01 

*U 	ha,, pop. > 25,000 

SmL-.rbas s 3,000 < pOP. . 25,000 

Village pop. (, 3,000 

A-SO
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FART It - TABLE 6 

FREOENCY DISTP.RUTION Or C.. TERS 
NT MONTHS OF IPTURE AND FOOD AVAILAILITY RATING 

Months 
of Rupture 0 

Food Availability* 

1-25 26-4 50-4o flr* Tota1 

0 

1 

2 

3 

5 

& 

2 

1 

3 

1 

0 

6 

5 

3 

6 

0 

2 

3 

1 

2 

4 

2 

0 

16 

L3 

7 

5 

4 

1 

20 

19 

11 

6 

3 

1 

/9 

40 

2' 

it, 

4 

Total 1 I 22 12 46 fi 1 151 

*kilo.rams per person surplus 

A-S1
 



PART 1? - TABLE 7A
 

MVERAGE NUM.ER O KILOGRAMS* OF VARIOUS CO OIntTIES DISTIZIUTMD 0URZr 
BY FOR 15] CzNTERSAPlZLo-DECVZ 1981 ANID ?UMER OF CRN4TERS RPORTING., REGIN, 

Type 
April Kay June July Augusc Sep: Oct Nov DocRegion 	 of Food 

Cap Vet: 	 C:S4 0.52 1.60 2.61 2.80 2.68 4.09 4.A9 3.48 2.11 

.06 0.0 1.70 0.46S 0.52 1.60 0.85 	 0.62 0.98 
C 0.0 0.0 0.53 2.01 2.57 	 3.46 2.30 2.50 2.(14 

6.1A 8.19 6.97 4.61Tocalt 1.04 3.20 3.23 3.66 5.25 

3.92 4.30 3.84 3.97 3.67 2.56 l.86Casmance 	 CSZ 3.29 3.68 
S 3.24 .3.52 3.75 4.03 3.76 3.77 3.78 2.60 1.59 
C 0.0 0.0 0.0 0.0 0.0 0.07 0.07 0.18 1.45 

7.82 7.54 5.34 4.91Total 6.54 7.21 7.68 8.34 7.63 

2.53 3.15 3.74 3.77 3.58 2.42 3.82 3.79Diourbl 	 CSM 3.24 

S 3.2 2.84 0.64 0.46 0.16 0.0 0.0 0.36 0.37
 

C 0.0 0.0 2.66 2.92 3.60 3.53 2.52 3.45 3.42
 
7.11 315 7.65 7.38Tocal 6.48 5.38 6.46 7.17 7.54 

2.78 3.18 4.06 4.12 3.86 3.90 2.29 0.65
Pleuve 	 CSN 2.64 

S 2.53 2.79 2.82 1.53 0.64 0.58 0.46 0.14 0.20 

C 0.0 0.( 0.11 2.54 3.45 3.33 3.35 2.22 0.94 
8.22 7.77 7.72 4.67 1.80Total 5.17 5.58 6.27 8.17 

1.82 1.60 3 92 3.77 3..1 3.5 3.47 3.64 3.21Lougas 	 CSH 

S 1.83 1.60 :.A8 2.69 3.74 3.40 3.94 1.30 

C 0.0 0.0 3.64 3.55 3.56 3.57 3.56 3.57 2.91 

Tocal 3.65 3.20 L1.49 10.02 - 10.92 10.93 11.19 7.42 

Senegal 	 CSH 0.0 1.71 3.79 3.19 2.60 4.08 2.26 3.05 3.22 
0.39 2.72 1.84
Oriental 	 S 0.0 1.97 3.55 2.30 2.22 4.65 

C 0.0 0.0 2.33 2.87 2.42 4.33 1.99 2.19 3.14 

Tota. 0.0 3.68 9.87 3.36 6.24 13.04 4.64 7.96 6.20 

Sine 	 CSX, 0.65 2.26 2.19 3.74 3.39 3.76 3.33 2.47 3.12 
2.05 1.82 3.07Saloum 	 5 0.42 2.33 1.91. 2.81 2.q5 3.7n 

C 0.0 0.0 1.12 3.77 3.75 3.62 3.24 2.49 3.39 

Total 1.27 4.39 5.22 10.32 10.59 1.08 8.62 7.18 9.78 

All 	 CSK 2.26 2.78 3.28 3.95 3.81 3.83 3.54 2.80 2.04 
Regions 	 3 2.21 2.76 2.89 2.58 2.08 2.18 1.99 1.48 1.03 

C 0.0 0.0 0.63 1.93 2.27 2.30 2.06 1.77 1.96 
Total 4.30 5.25 6.20 7.99 7.64 7.75 7.16 5.15 3.85 

*uean number per center per chtild 
ttocal a Average of CSN + S + C 

- center averagse noc calculable because of issLng data 
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?ART It - TAVUE 711 

R KIZL(R 	 DISTRIMlPTEPAVEIA0I MMIER 07 S* Or VARZT'S C0.'MMITTES 	 WIR1I 
JA.'UARY-OCTOSfl, 19A2 A,4D Nt.4U.I OF rCENTrES RPORTI N-, RY REGION, FOR 151 CENTWERS 

Type 
legion 	 of Food Jan W a ch Aril May June July August Sept Oct 

Cap Vert 	 CSM 1.85 1.15 0.44 0.n 4.55 6.27 1.66 5.18 3.33 2.44 
S 1.01 0.70 o.n 0.0 1.40 1.35 0.25 1.48 2.2A 0.32 
C 1.28 1.05 0.96 0.0 3.15 4.91 1.41 3.70 1.02 2.11 
TotaIT 4.15 2.61 1.40 0.0 9.10 12.53 3.32 10.36 6.64 4.0 

Camance 	 CSM 1.55 1.13 0.56 2.52 3.6 2.4A 3.67 2.24 1.52 0.0 
S 1.11 0.91 0.28 0.65 1.18 I.IA 0.64 0.32 0.46 0.0 
C 2.10 1.77 1.23 2.15 2.14 1.53 2.95 1.7ft 1.20 0.0 
Total 4.77 3.4 2.07 5.34 6.4 5.16 7.27 4.35 3.14 0.0 

CSM 3.47 3.64 2.16 0.0 5.22 4.62 3.72 3.04 2.39 0.87
Diourbel 
S 0.0 0.0 0.0 0.0 5.16 3.55 n0.32 n.38 0.46 0.09 
C 3.4 3.65 2.18 0.n 0.0 0.99 3.47 3.56 1.75 0.70 
Total 6.96 7.30 4.34 0.0 10.38 9.17 7.51 7.A9 4.60 1.66 

Fleuve 	 CS4' 0.37 0.02 0.04 1.02 3.19 3.32 3.3 3.3 1.57 0.,3 
, 0.21 0.01 n.0 0.0A 0.nn 0.36 n.n 0.0 n.n7 n.0 
C 2.40 2.55 1.58 0.35 0.n1 1.04 3.3 1.A3 2.i6 0.73 
Total 2.49 2.58 1.63 1.42 3.21 5.66 6.81 6.67 4,20 1.6 

Louga 	 CSM 3.47 2.42 0.A4 0.29 2.51 5.1A 2.2n 2.5n 3.41 2.19 
S 0.0 0.44 0.0 0.0 2.40 5.27 0.67 0.71 2.A3 1.4n 
C 3.45 3.03 0.72 0.24 0.75 3.05 200 2.39 3.39 1.40 
Total 6.92 6.93 1.58 0.58 5.66 13.30 4.06 5.0 9.63 5.58 

Senegal 	 CSM 3.21 2.76 1.73 1.39 0.0 2.70 3.n1 3.13 2.74 1.74 
Oriental 	 S 2.77 2.52 0.88 0.0 00 1.50 0.0 2.30 0.0 0.0 

C 3.31 2.:7 1.51 1.27 0.0 2.99 3.06 ,,.7 7.72 1.80 
Total 9.29 7.55 4.12 2.66 0.0 7.19 6.14 A09 5.46 3.59 

siu 	 CSM 3.31 2.8n 2.56 0.74 1.20 1.67 3.A 3.6M 3.13 0.96 
1.06 	 1.50
Salous 	 S 2.59 0.74 0.82 0.03 1.60 2.'9 1.27 0.22
 

C 3.59 3.09 2.83 1.14 0.0 0.0 3.5 3.58 3.07 0.71
 

Total 9.49 6.3 6.21 1.43 2.26 3.27 9.q7 A.4,5 7.7n 1.89
 

All 	 CSM 1.85 1.0 0.A6 1.35 2.q3 3.17 3.34 2.45 2.16 0.69 
Regions 	 S 0.83 0.37 0.18 0.26 1.11 1.39 0.44 0.36 0.59 0.17 

C 2.61 2.40 1.59 1.n8 1.12 10A1 3.0A 2.A6 2.0 0.6' 
Total 4.17 3.41 1.7A 2.47 4.64 5.63 6.40 M.50 3.72 0.72 

*uean number per center per c iLld
 
ttotal 0 averare of CSM * S * C
 

- center average not calculable because of missing data
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PART tI - TABLE NA 

IN IACR CZI.T.R LESS TRAM 70 PZRCENT Of RZIWiCZVEIM 7 FRCWTGZ OF CRZLDRE 

FOR VIZGRT FOR AGE FO AlRZL-DECI4|R 1981 BY REGION, TY72, LOCATION
 

AND FOOD AVAZLAZLZTT RATZNG OF CZNTERS*
 

I Ape11 May June July August Sept Oct Nov Dec 

Region 

Cap Vert 9.02 4.53 4.80 6.17 6.13 6.92 7.32 7.44 7.35
 

Cassmae 5.20 4.88 5.14 5.91 6.39 7.75 7.85 7.07 6.67
 
8.63 9.99 12.13 11.85 12.66 13.58 11.70 U1.77
Diourbel 7.98 


8.29 8.96 8.66 7009fleuve 6.42 7.62 7.29 8.36 7.87 

Louga 6.77 1.79 8.44 10.10 10.46 L.O.2 12.58 10.61 6.44 
Senegal OrteataL 8.30 9.40 9.40 7.AL 6.40 6.25 9.74 9.00 6.92 

8.03 8.18 I.54 11.42 10.61 7.81
Sine Saloum 7.46 6.31 6.58 

6.66
Thies 5.71 6.11 6.96 A.53 8.51 9.58 9.67 7.92 


Cencer Type 

7.62
Dispensaire 6.71 7.04 7.08 8.34 8.32 9.42 10.03 9.10 
5.13 5.53 7.53 7.49 7.31 6.93 6.57 6.84 6.42
Wacer ice 

Centre Social 4.03 4.36 5.48 8.34 7.80 7.6M 8.31 8.04 6.83 

R.ligie 4.85 3.93 5.01 6.11 64.17 7.14 7.05 4.96 5.82 
Maluos £milale 4.28 4.13 4.86 5.M2 4.48 6.58 8.13 4.08 6.40 

Locati:on
 

4.61 4.64 6.31 6.83 7.08 7.57 7.89 7.01
urbau 5.20 
8.26 8.90 8.38 7.08
Semi-urban 5.00 5.95 7.00 7.74 7.91 


VLllage 6.64 6.96 7.15 8.41 8.37 9.56 10.16 9.05 7.56
 

Food Availabilicy 

0 4.90 4.64 5.30 7.49 8.45 7.80 9.23 7.65 6.46 

1-25 4.95 5.50 5.84 6.96 7.14 6.40 7.43 7.25 6.06 
26-9 6.90 9.52 8.30 9.49 8.28 9.64 9.62 9.25 7.16 
50-99 6.56 6.83 7.02 7.83 7.51. 8.23 9.32 8.90 7.64 

8.31 8.60 9.44 10.42 9.29 7.91100* 6.70 6.29 7.01 


Total 6.26 6.47 6.82 6.06 8.11 9.03 9.60 1.78 7,41 

Number of Centers 198 242 259 3W7 310 31A 295 296 277
 

*for all centecs in Senegal vith available data 
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PART It - TAILE A 

70 PERCF.T Of REFERENCEAVRAGE PRCENTAGE 07 CRILDINI ZACK CEEZR LESS THAN 
FOR W'EGRT FOR AGE FOR JA*ART-SEflIMIER 1982 BY .EGZO.:, TYPE. LO#,ATION 

ANID FOOD ATAXIABZLITY PAMtIG Of CETEIS 

LJan Feb March April May June July August Sept Oct 

Region 

3.96 2.86 3.21 4.68 3.54 3.24 4.19 4.56 4.43 6.70

Cap Ver: 


5.60 7.60 ­5.28 4.97 5.87 -t

Cassance 5.81 5.33 5.25 
Diourbel 9.57 8.12 6.95 6.85 9,51 10.89 11.76 11.91 12.62 14.57 

5.89 6.54 6.33 7.28 7.63 6.16 6.78 7.58
Foyeuv, 6.05 5.71 

7.56 6.87 7.13 7.63 6.81 7.40 6.79 7.02 - -

Lougs. 


6.26 6.21 7.91 A.4P 8.57 7.70 - -

Seneral Oriental 6.58 5.93 


7.05 6.56 5.91 6.19 5.56 5.58 5.79 6.79 7.08 8.35 
Sine Saloum 


3.97 5.20 4.34 5.73 5.91 7.46 8.71
Thies 5.80 4.70 4.05 


Cen:er Type
 

6.38 6.27 6.71 7.25 7.37 7.89 9.11
 
Dispensaire 6.65 6.06 5.87 


6.51 4.13 4.06 6.71 4.32 5.82 6.34 4.86 5.n3 6.57
Kt:ern*te 

3.41 3.45 3.94 4.78 6.12 5.12 5.20

Centre Social 4.24 4.60 4.30 

5.11 4.57 4.28 4.26 A.27 4.53 4.53 4.86 6.87 7.72

Relixieux 

2.71 5.20 5.85 5.51 15.05 4.83 5.22

M.aisons familiale 6.75 4.7 4.42 


Location
 

3.87 4.25 5.11 5.58 5.54 6.40
3.69 4.26 4.05 5.01
Urban 

Seal-urban 
 6.24 5.63 5.25 4.93 5.30 5.60 6.08 6.89 7.05 8.17
 

6.37 6.86 7.33 7.15 7.97 9.17
6.00 6.21
V111ageS 6.52 5.82 


Food Availability 

0 5.93 5.49 5.96 5.91 5.64 6.57 5.52 6.73 - ­

4.80 4.60 5.33 4.76 5.49 6.36 6.19 6.29 6.46

1-25 5.26 


6.78 6.65 6.20 7.0O 7.745.96 5.27
26-69 6.27 5.87 6.34 

6.05 6.15 6.36 6.k3 7.22 7.75 6.34 6.54 7.93


50-99 6.63 

5.82 5.82 6.09 6.83 7.64 8.,& 1.2
100* 6.72 5.35 5.94 


5.71 5.50 5.82 5.88 6.34 6.A9 6.44 7.56 8.75
Total 6.37 


267 260 274 303 296 231 178 106
Number of Centers 278 277 


*for all centers in Senegal vith available data
 
t- - no avaiable data
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PART t - TARL 9 

Of CNTM OIZ'RTNGYIRAIGE ATT IANCZ AT CMIP AND NUHUR 
53 MIDODnWRING ThU PhItOD* 07 RUPTIR 

December 198L Jmnuary-May 182I* 

Averhns of Relatve PercentageMonths 
of Itucure go. Canters Acendance So. Cancers Atteudauce Actetdan4e Dtfference 

0 45 329.6 49 339.L +2.9
 

1 39 321.4 39 244.3 -4.,
 

2 23 368.3 23 325.2 -11.7
 

3 21 269.9 24 244.0 -9.6 

9 310.3 10 243.1 -21.74 


3 4 163.5 4 139.7 -L4.6 

-6.1
Tocal 1l 1 318.8 I 149 299.4 

*based on averae actendance only during emochs of rupLure 

h-36
 



IPAT 11 - TAIL! 10 

AN" AMTER T141 RUPTUR:. PW.RIOP . DIMIATION Of RMITURT 
AMEAGE C ME ATTVDANCZ ITOME 

June 1482
Decefata 1081 
Atelatave Percentae
 

months 
 erence
No. centers Ateute4nce Rea iPD ffe

No. Centers A:tendance
of Rapture 


337.5 *8.30 45 329.6 46 

39 315.6 -I.8

39 321.4
1 

23 344.3 -4.5
23 368.3
2 


+4.2281.3
21 269.9 22
3 


10 261.7 -15.7
310.3
4 9 

5 /A 171.0 .01,6
4 163.5 

144 I 320.6 I*0.6318.8
Total 141 
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PART 11 - TAILI L
 

TE1CME OF 3ERMSCEAVERAGE 1RChMTIGZ OF MW8D3EINfl EACK CIITU LESS TRAP 70 
DURING AD AMlER TEE RIiTURE PERZOD BY LU M OF1 NPTGUR

FOR ,I[ZGUT t09 AGE Ki0Ro, 

1981 .962 

of btpcure June Decmber June 

0 7.3 7.6 7.5 

1 1.3 7.0 5.9 

2 5.7 7.3 5.5 

3 ,.1 4.3 6.2 

4 7.0 6.3 14.9 

S 8.0 4.1 6.0 

To6 6.6 7.0 .4 

A,-SIA
 



PART 11, TAIL& I, 

CRAACTIRSTICS OF CENTERS SA.'ULED TN PAR, II 

Cener 
Growth Da:a 

Usable 
Sex of Children 

T....oi 
Start 
Date 

Number of 
Children 

CAP VERT 

1104 DispensaLr do Caberen, 
.302 Pa Itflsque* 
1203 Croix Rouge PikLne* 

Yes 

o 

No 
-
-

6/81 
-
-

21* 
" 
" 

CASAM.I.CZ 

2112 Diupensaire hunic. l.nona 
2102 Diaspeaire de A finan-.lana 
220A Dispensaire do Sara oba 
2302 Dispenw &ite do .inkine 
2413 Centre Social Fsoune 
2407 Dispensatre n'Dia-acouta 
2610 Centre Social Ziginchor 
2602 Dispensaire do Bissine 

DIOUtIEL., 

yes 
Yes 
'Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
yes 
Yes 
Yes 
Yes 
Yes 
yes 
yes 

3/80 
10/NO 

5/80 
1/0 
9/80 
1/81 
1/NO 
4/90 

346 
334 
225 
300 
656 
508 
379 
97 

3103 Dispensaire do Keur Samba Kane 
3203 Dspensaire do N'Dindy 
3304 Dispensaire do ToublBela 

No 
Yes 
Yes 

;e 
yes 

- " 
1/80 

12/80 
437 
476 

4108 Sous-Centre NGayo-Nxtue 
4110 MaI do Soc 
4201 Dispensasre do Gae 
4206 Dispensairt do Thisto 
4303 Dispensaire de Denet:e 
4316 Dispensaire do Th ll.e goubacar 
4305 Dispensaie do Dio"andou 
4411 Dispensaire do Aondou 
4413 Dispensaire do 'Waoundeo 
4409 Dispensaire do t ynads 

No 
No 
Yes 
No 
No 
No 
Yes 
No 

No 

" 
-
Yes 
-

-
Yes 
-
-
-

" 
" 
I/8l 

" 

5/81 

" 
" 
5M2 

318 

LOUGA 

5203 Disponsaire do 
5305 Dispensaire de 

Velingars 
Sakal 

No 
o -

*Substitute for center with no register 

A-It9 



---

IPART UZ, TABLE I (cont aued) 

CRARACrTRZSTZCS OF CZNT tS SAMPLED Ii PART II 

Growth Data Sex 	 of Children Start Nosber og 
Inown Date ChldreuCenter 	 Usable 


SVICAL-0OIN'M 

6201 Dispeasaire do yougoleby i 
6301 Dispeunatre de sk. loN o ­
6302 Dispeusatre de Samba No " " a 

Yea 7/81 110610t 01sapenace de 5le Te 


6102 01speunaare de Conthlary* NO " "
 

S M! SALOOM
 

" 7101 Dtspensalre de Diarekhe No 	 ­
" 7201 DispensaLre do Touba Couta NO 	 - -

Yes 1/80 4037301 DsLpenaa re de Iliac 	 Ye 
Yes /81 3057401 Otspeusafrm de Gniby 	 Te 

7402 Dispen. dee Scuers de Koungheul Yes Yes 1/80 493 
" W 

7602 Dtsvensaire de Jack HGouna No 	 -

ISO 2/80 373

7601 DispeLaiare de Fac Iota Yes 

6102 Dispensaa1e de .ldayeaa SLvakh No
 
3 ;/80
 8101 Dupen. Socal It de $t Louis Tea 

a a8103 C91 de NoundLane 	 we ­
3o 1j80 4908201 Dispen Lre de Pmbal 	 Yea 


6301 CZ& ThiLd.oye 	 No
 
-	 a8302 l..ur* 	 Weo 

7961
TOTAL 


*Substrtute for Ceter vith o regtCer 
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PART III - TABLE 2 

AND CHILDREN IN TOTAL SA .LEDESCRIPTZON OF NIP E','TWITTS 

TOTAL SAMtPL 

Canters not recording 
Centers recording am 
Total 

max 

Number of Centers 

£ 
16 
20 

Number of Children 

1592 
6364 
7961 

NIW TSASTS ZN ALL CENTERS 

Total 

Unknown axo 
Unknowm sex 
Unknown ale or sex 
Kown age and sex 

Number of Childrm p 

4245 

327 
903 

1155 
3090 

Ao41
 



IAL? tit - TAIL. 3 

1C An ?.IRIfCZNITAGZ A42 OtSTRISMONS T SU 
YOL ALL XV MIOGAM OTt e 19WS-982* 

Canters wtch children Centers not recording eax 
of childrenof know sex 

Male FeuleKale eale 

2 frequencyAge In Years Frequency 2 frequency frequency 

(2 111 90.3 1230 86.2 606 95.6 3367 90.4 

2-3 117 7.5 123 8.0 19 3.0 239 7.9 

3-4 26 1.7 52 3.. 8 1.3 86 2.3 

4-3 5 .3 6 0.4 1 0.2 12 0.3 

100.0 3724 100.0

Total 1539 LO0.O 1531 100.0 634 

*data available by canter 

A-43
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PART III - TA LE &
 

DISTIflUTIOKS OF PERCz.qTAGE o RFERNzCE FOR w.zI(T FOR AGE mt SEX 
FOR ALL E PROGRAI E?%"TL .?TS* 

MaleI 	 eaUle 

Percentage T
 
of Weerence Preauency Z Treuency 2
 

<50 	 16 1.0 8 .5
 

24 1.550-59 	 43 2.6 


MJ. 6.460-69 	 95 5.4 


70-79 213 13.1 	 146 12.5
 

80-89 365 22./A 	 3no 19.1
 

940 59.4
9C-1000 896 55.n 

15hq 1On.n
Total 1628 100.0 


*data also available by center 
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PAl? ZZZ - TAIU S 

WU!2ZK 07 E 1ROGRAM EUMATS AID 1U1¢NTAGE HSTRISUTZOS 701 AGE A? MW
 
UZTE CEZLDRU 07 MW 51
N WINT M TEA 07 333 I01 CO U 

Number o 
Yea 'oth 6 -1] ],2-7 -1-23 2-3 3-4 4-5 

m- ms e us ss us New WcrastsMwe 

9
0.0 0.0 0.0 0.0
Jan 22.2 22.2 55.6
1960 
Feb 71.4 19.0 9.5 0.0 0.0 
 0.0 0.0 21
 

12
8.3 6.3 0.0 6.3 0.0
58.3 16.7 
 5
Mr 
0.0 20.0 0.0 20.0 0.0 0.0
Apt 60.0 


HaY 66.0 15.1 9.4 3.8 5.7 0.0 0.0 53
 
9. 6.6 8.1 0.0 0.0 74


Ja 59.5 16.2 

5.4 0.0 0.0 37

JuL 468.6 21.6 10.8 13.5 
hAug 69.4 25.0 0.0 2.6 2.8 0.0 0.0 36 

0.0 2.1 468

Sep 54.2 18.8 22.9 2.1 0.0 

12616.7 11.9 ]9.0 8.7 36.5 6.3 0.5Oct 
Nowv 41. 21.4 12.9 8.6 11.4 2.9 1., 70 

0.0 0.0 11

Dec 36.4 36.4 9.1 0.0 1.2 


0.6 ' 502
Total 45.6 17.5 13.9 6.4 13.3 2.6 


9.8 0.8
13.5 3.8 3.0 133

1981 Jan 50.4 18.8 

4.7 149
8.1 4.7 0.0
Feb 45.6 20.1 16.8 

0.0 177
6.8 4.5 0.6
Mar 36.5 23.2 6.5 

2.9 0.0 35

Apr 54.3 22.9 11.4 5.7 2.9 

1166y.6 31.9 14.7 3.4 2.6 0.0 0.9 
665.8 7.0 3.5 0.0


Jun 41.9 26.7 15.1 

14.9 6.2 10.6 1.2 0.6 161


JuL 44.7 21.7 

5.3 2.6 0.0 1531


Aug 38.4 33.1 11.9 8.6 

6.5 1.9 0.0 106


Sep 57.4 26.9 4.6 2.8 

0.8 129


Oct 468.8 27.1 10.1 7.0 3.1 3.1 


lov 
f.3 1.0 2.1 96
61.7 27.8 5.6 1.2 2.5 0.6 0.6 162
 

4.2 0,0
Dec 65.6 19.3 

2.1 0.3 1503
Total 50.7 25.1 11.2 5.2 5.5 

6.8 9.8 10.6 7.6 0.0 132

1982 Jan 57.6 7.6 

.117
0.9 10.3 0.9 0.0
Feb 42.7 22.2 23.1 
1.7 1.7 0.0 59
 

.r 72.9 13.6 5.1 5.1 

0.0 i65
APr 63.5 12.9 3.5 4.7 13.3 0.0 

May 55.6 19.0 12.7 6.3 1.4 46 0.0 63 

Jun 49.5 25.7 12.8 6.4 3.7 0.0 1.8 109 

Ju 26.4 "4.5 12.7 6.6 10.0 0.0 0.0 110 

Aug 45.0 26.9 4.1 6.9 10.6 1.9 0.6 160 

Sep 43.6 22.5 15.7 4., 6.9 5.9 1.0 204 
0.0 143


Oct 50.3 19.6 14.7 6.4 4.9 2.1 

i6


Now 70.5 12.5 6.6 4.5 4.5 1.1 0.0 
424.8 2.4
Dec 64.3 11.9 7.1 9.5 0.0 

5.9 7.8 2.7 0.4 I 1312
Total 50.5 21.1 11.7 
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PART III - TABLE 6 

?ROG?.RAf ENTANTS AND PERCENTAGE DISTRIBUTI0NS OF WEIG T FORW.f3!R 0F.hEV 
PERCENT OF RzFREmCE FOR LENTERS WITH CHILDREN OF IKNO1N SEX 

WA Number f 

Tear Mou:h (50 50-59 60-69 70-79 80-89 90-100 Nubew!ntras 

1980 Jan 
Fab 
har 
Apr 
lay 
Jun 
Jul 
Aug 
Sep 
Oc: 
NoT 
Doc 

0.0 
0.0 
0.0 
0.0 
2.0 
0.0 
0.0 
2.9 
2.2 
0.0 
0.0 
0.0 

0.0 C.0 
0.0 0.0 
0.I, 0.0 
0.0 0.0 
0.0 2.0 
0.1..1.. 
0.0 0.0 
0.0 2.9 
4.3 4.3 
1.7 6.0 
0.0 5.1 
0.0 11.1 

0.0 
11.1 
0.0 
16.7 
21.0 
12.5 
5.1 

17.1 
10.9 
10.3 
25.4 
0.0 

10.0 
33.3 
7.1 
16.7 
6.0 
8.3 

30.8 
14.3 
30.4 
21.6 
32.2 
33.3 

90.0 
55.6 
92.9 
66.7 
78.0 
68.1 
64.1 
02.9 
47.8 
60.3 
37.3 
55.6 

10 
1! 
14 
6 

50 
72 
39 
35 
46 
116 
59 
9 

Total 0.6 0.8 4.9 12.2 20.3 61.2 474 

1981 Jan 
Feb 
!'.Ar 
Apr 
!4y 
Jun 
Jul 
Aug 
Sep 
Oct 

0.0 
0.7 
1.2 
0.0 
0.0 
0.0 
0.6 
1.9 
2.0 
1.5 

2.3 
0.0 
1.2 
0.0 
1.7 
1.2 
1.8 
4,5 
2.0 
3.0 

3.1 
5.9 
5.3 
2.9 
5.2 
2.4 
9.0 
7.1 
8.0 
6.1 

16.0 
16.4 
9.9 

11.8 
7.8 

16.7 
12.7 
16.9 
9.0 

14. 

23.7 
19.7 
16.4 
14.7 
19.0 
10.9 
24.1 
22.1 
20.0 
23.5 

55.0 
57.2 
66.1 
70.6 
66.4 
69.0 
51.8 
47., 
59.0 
51.5 

131 
152 
171 
34 
116 
84 

166 
154 
100 
132 

Nov 
Dec 

0.7 
0.0 

4;7 
3.2 

4.0 
5.3 

6.0 
14.9 

28.2 
19.1 

56.4 
57.4 

149 
94 

Tota1 0.8 2.3 5.7 12.7 20.9 57.7 1483 

1982 Jan 
Fob 
!OA r 
Apr 
,Hay 
Jun 
Jul 

0.0 
2.8 
3.2 
0.0 
0.0 
1.0 
0.0 

3.7 
1.9 
0.0 
1.2 
3., 
0.0 
1.8 

4.4 
16.7 
3.2 
3.7 
3.4 
5.7 
10.9 

13.3 
12.0 
12.9 
9.8 
15.5 
14.3 
17.3 

24.6 
25.0 
21.0 
17.1 
17.2 
22.9 
21.8 

54.1 
41.7 
59.7 
68.3 
60.3 
56.2 
48.2 

135 
108 
62 
82 
58 

105 
110 

Aug 
Sep 
Oc 
1.ov 
Dec 

0.6 
1.1 
0.0 
0.0 
0.0 

0.6 
4.2 
5.1 
2.3 
2.3 

4.9 
7.9 
8.2 
6.9 
7.0 

11.1 
15.8 
15.3 
6.9 
9.3 

22.8 
18.4 
16.3 
18.4 
23.3 

59.9 
52.6 
55.1 
65.5 
58.1 

162 
190 
98 
87 
43 

To:al 0.7 2.3 7.2 13.1 20.9 55.7 1240 

A-65 



PART I! - TABLE 7 

AT ITLT* Ay AGEPERCENTAGE DISTR IUOZNS Of .NUITIONAL STATUS 
ALL CRILDREN ENrRV.G THE PRC#',lR Mqso-L982FOR 

Age at Entry In Months 

18-23 24-35 36-7 48-9 TotalPercent of Reference <6 6-11 L2-17 

1.8 0,- 00 9,1 06850 0-3 1.1 1.6 

4.9 3.0 4.6 3.8 0.0 2.250-59 0.7 2.7 

60-69 3.1 7.2 13.2 12.0 9.2 7.7 9.1 6.3 

6.2 16.5 27.5 28.1 15.A 9.0 27.3 13.1
70-79 


25.5 23.4 30.0 29.5 27.3 21.280-69 15.5 26.7 

31.7 40.0 50.0 2.3 36.390 74.2 45.7 27.2 

Number of-
L1 3063
Now ncraucs 1513 696 363 166 23' 78 

*Percent of reference of wight foe age for all children frm centers with 

children of known sex. 
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PART 	 III - TABLE 8 

AND WFG-T FOR AGE pERC.r%"AG'. OF RUIRENCEPERCEZITAGE DZSTRBUTIONS FOR AGE 
FOR ALL NEW PROGRAMI ENTRMT5 BY CENTER FOR 1980-1912 

Percent of Reference
Age In Years 

<505 60-69 7 -79 90-100 
__< 	 2-3 3-4 4-5 5 0 ­

.
.	 .
0.0 	 0.0 . .
CUsberesee* Ll 100.0 coo 0.0 


3.6 	 11.9 23.7 59.331pono 193 100.0 0.0 0.0 0.0 0.0 0.0 1.5 

0.0 	 0.0 2.4 4.7 6.3 15.0 71.7
Affinian 127 95.1 3.3 1.6 0.0 

1.0 	 0.0 0.0 0.5 2.0 6.5 11.5 17.5 62.0Sare 	Toba 200 93.2 5.6 

0.0 .0 17.9
E1±nk.ne 28 100.0 0.0 O.0 0.0 0.0 3.6 0.0 	 78.6 

20.0 53.5Diomandou 82 87.8 9.6 2.7 0.0 n.o 1.9 2.3 A.7 13.5 

0.0 	 2.3 5.9 8.6 6.5 23.6 52.787.1 2.8laoune 220 8.9 0.5 


0.6 0.0 0.6 1.2 4.7 11.7 19.9 62.0Bisslne 342 90.3 5.9 3.2 

1.2 0.0 0.0 0.0 0.4 1.2 4.7 11.M 17.6 44.3
Zguinchor 255 98.8 

0.9 7.2N'Dlndy 235 99.1 0.4 0.0 0.4 0.0 0.4 14.9 21.3 53.5 

0.0 	 14.9 21.3 53.8Touba Blele 329 67.6 18.7 11.9 1.8 fl.6 2.7 6.7 

10.2 	 10.8 20.4 55.1

Gas 167 85.5 11.5 3.0 0.0 O.0 0.6 3.0 


0.0 	 1.9 1.9 7.7 14.2 19.4 53.8Diazacoutou 310 92.8 7.2 0.0 0.0 

0.0 	 0.0 0.0 2.7 8.1 13.5 75.7
3i1 37 93.3 6.7 0.0 0.0 

5.2 0.0 0.0 0.0 0.0 2.n 5.2 19.n 25.6 48.0
Mbar 252 94.A 

m
do 

..
Gniby ­

.7 5.5 13.1 20.3 54.2
Kounghtul 419 82.3 14.A 2.5 0.3 0.n 1.2 


.
Paos Kocoe* 227 92.3 4.7 2.6 0.4 0.0 . . . .	 .
 

. .
St. Louis** 164 97.0 2.4 0.6 0.0 0.0 . . . 

. . . .Pambal** 196 97.7 1.8 0.5 0.0 0.0 

vight for ae percent of reference percentates
0 Nu-er of chi1dren used in 
00 o -ri en:an:s of knovn sex and aqe durint 1O0-1982 

A-67 
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PART ZI - TABLE 9 

113CR 4TAGI OF IEW EWT!ATS RELATIVE TO TOTAL 3UM1R OF CRILDIMI
 
WEGRED BY MNTH AND YEAR BASED 0.4 CENIERS WITH SIX Of CRILDRI.N RZCRDED
 

Jan aFeb Mar Aur May Jun Jul Aug 12p Oct Nov Dec 

1.0 8.1 8.5 7.3 6.4 7.1 13.2 6.5 1.0
1980 2.3 3.8 2.5 


1981 7.7 7.6 8.6 1.8 4.6 
 4.2 5.9 3.6 3.5 4.4 5.7 3.2 

4.0 3.7 6.P 3.4 3.6 2.01982 4.7 4.2 2.5 3.7 2.5 4.2 


Ao48 



PART III - TAILK 10
 

FRZOUENCY DISTRIZtrnOS O %.ASON ?OR CHILI)DRP LEAVING TE PROGRAM4
 
NY CENtIR FOR 1980-1982 

Not 

Ceuer I Deceased 'Excluded Trausfer Parted Xaorted Total 

Caiberene* 0 0 0 2 0 2 

Iinona 0 0 0 0 ion 100 

AUiniuan 5 2 0 0 71 79 

Sare Toba 5 4 0 2 40 51 

Elinkine 4 5 0 2 151 162 

Faoune 14 131 0 a 18 .341 

lissm. 7 4 0 5 107 123 

N'Dnd'y 21 9 0 30 97 157 

ToubaIBlele 9 5 0 34 31 79 

Gas 24 134 7 43 15 223 

Dlamandou 10 6 0 58 14 A8 

hle 0 0 0 0 7 7 

Kbar 3 71 2 0 95 171 

Gniby 6 12 1 31 45 95 

Koungbeul 18 29 0 57 40 144 

Paoa Koto* 4 5 0 0 96 105 

St. Louis* 2 13 0 35 67 117 

Pimbal* 17 0 1 21 32 71 

Dimacouta 21 40 0 A 25 46 

Zlgulnchor 7 2 0 1 107 117 

?fbour 0 0 0 0 0 0 

Total 177 462 11 327 1330 2317 

_I _ -L 

*Sex oft chldren unknov A-49 



PART tU - TABUL 11 

PERLECO( DZSTRIBVTLON 07 AGI IY SEASON MR XILORU LZAVZIG T1 FROCIA 
DOlNG 1980-1982 AT GS 

Reason for Ltavtux 

Age Ln Mlonths Deceased j xcLuded Trasfer ?urted No Data Total 

<6 8.3 0.7 14.3 2.3 O.0 2.2 

6-1. 12.5 12.7 0.0 4.7 6.7 10.3 

16.112-17 29.2 17.9 14.3 2.3 20.n 


18-23 8.3 11.2 0.0 4.7 L3.3 9.4
 

2,-35 20.8 29.1 28.6 14.0 26.7 25.1
 

4.7 17.0
36-47 12.5 21.6 14.3 9.3 

48-59 8.3 6.0 28.6" 46.5 26.7 16.L 

60+ 0.0 0.7 0.0 16.3 0.n 3.4 

Number of 
7 43 15 223
Children Leaving 24 134 

m- -,.m 
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PART II. 	- TABLE 12 

FOR ArE ERC.'IT OF FERENCS BY REASON
?ECEm',GK DISTRIBUTION TOR VE!GRLT 

AT GAE}11R CHILDUEN 	 LEAVING TRI PROGCRA 

Reason for Leaving 

'Percent
 

No Data TotalExcluded Transfer ?arted

of Reference Deceased 


0.0 0.0
0.0 0.0
<.50 0.0 0.0 


0.0 2.3
1.5 	 0.0 0.0

50-59 14.3 


4.8 14.3 7.5
6.9 16.7
9.5
60-69 


25.2 0.0 16.7 21.4 23.8
 
70-79 38.1 


35.7 29.0
3:.3 36.1

80-89 14.3 27.5 


37.4
40.5 28.6

90+ 2308 38.9 50.0 

1%mber of 
14 	 214


21 131 6 4

Children 	Leaving 


AI71
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PAlZ II! - TABTL 13 

PERCLTAGE DISTRZIIT!'al FOR NUTRITIONAL STATUS BY AGZE* FOR ALt CW=RZVf
 
LEAVZ.%G THE PROGA.f 1980-6982
 

Age in Months 

of ltefecence <6 6-1. 112-17 18-23 24-35 36-47 48-39 60* Total 

0.0 1.4 1.3 1.2 . 0.7 0.5 0.0 0.01 0.7<50 

50-59 1.2 5.0 ,..7 2.9 3.0 1.0 0.7 2.7 2.7 

60-69 2." 6.3 12.0 12. 9.3 4.3 3.0 0.0 7A 

70-79 4.9 17.2 27.8 27.3 17.1 17.3 15.5 25.7 19.4 

80-89 19.5 26.7 27.4 27.3 33.1 2q.8 41.4 33.A 31.2 

90+' 72.0 43.4 26.9 28.5 36.R 47.1 39.5 37.8 38.3 

Number of 
20 304 74 1797ChiLdren Leaving 82 221 234 242 432 

*?ercenC of reference of WeLght for age foe all childgen from center eecodtnq SeX of 
chLldren 
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PART III - TABLE 14
 

LEAVING TRE PFOGI4 RIELATIVE TO TOTAL INll4ER OT CRLDRIU 1 IPED
PERC=lTACES OF CRLDREN 

IT MONTH AND YEAR FOR ALL CEMTERS 

JApr May Ju Jul Aug Sepao It ID 
1.1 1..6 3.0 1..4 1.. 4 9
1,980 2.1 1,.5 2.2 1.3 1.4 3.6 


.. 1.6 2.2 2.2 2.5 5.61981 1.' 2.3 I.A 2.2 2.3 1.4 

0.7 1.1 1.N1982 4.2 3.6 3.1 1.9 2.1 

A- 73
 



PART III - TABL L5 

AND FIRI TAGE AG? O1STI3U1ZONSN0Ur321 OF CHtLDREN IN 	 TIM PROGRAM 
FOR C=IMRS UTH CKILDREN OF COW SUIT ?INTh AnI YEAR 

Year Houch (2 
&ns an$ 

3-4 
an 

4-5 
an. 

>5 
4M 

.o. of 
Children 

1980 Jan 
Feb 
Mat 

67.0 
67.6 
71.5 

19.1 
19.3 
13.9 

10.3 
9.5 
80 

3.4 
4.2 
4.2 

0.2 
0.5 
0.4 

613 
601 
754 

Apr 
May 
Jun 
Jul 

72.2 
71.1 
69.8 
69.3 

16.9 
18.6 
18.8 
17.9 

6.3 
6.4 
7.0 
8.9 

4.1 
3.2 
3.6 
3.5 

0.2 
0.7 
0.7 
0.4 

3:6 
871 
939 
820 

Aug 
Sep 
act 

68.6 
68.0 
64.5 

18.3 
18.6 
24.6 

9.3 
8.7 
7.9 

3.1 
4.2 
2.5 

0.7 
0.5 
0.5 

872 
875 

1063 

Ov 
Dec 

63.3 
55.9 

24.2 
29.1 

9.3 
11.8 

3.0 
3.0 

0.3 
0.2 

1187 
1283 

Total 66.7 20.6 8.7 3.4 0.4 1 
1981 Jan 

Feb 
57.3 
57.4 

27.2 
26.0 

11.5 
12.7 

3.3 
3.6 

0.1 
0.2 

1862 
2197 

Mar 
Apr 

Jun 

58.8 
36.7 
56y8.' 
55.2 

24.6 
23.7 
23.5 
24.5 

12.1 
32.5 
12.9 
L5.0 

4.3 
4.7 
4.9 
5.0 

0.2 
0.5 
0.3 
0.3 

2284 
2353 
2716 
2509 

Jul 54.7 24.0 35.4 5.8 0.1 3229 

Aug 
Sep 
at 
fov 
Dec 

53,4 
53.2 
52.0 
32.0 
31.4 

23.9 
24.2 
23.6 
23. 
22.8 

15.9 
15.8 
17.0 
17.1 
17.9 

6.4 
6.5 
7.2 
7.0 
7.8 

0.3 
0.3 
0.2 
0.2 
0.2 

3094 
3401 
3339 
3128 
3242 

Total 54.7 24.3 L3.0 5.1 0.2 r 
1962 Jan 

Feb 
50.1 
46.1 

22.7 
23.2 

19.1 
19.2 

7.6 
9.1 

0.3 
0.4 

3212 
3159 

MaT 
Apr 
Hay 
Jun 

49.1 
49.1 
45.9 
46.8 

22.7 
23.1 
24.1 
23.0 

18.9 
18.2 
19.2 
16.4 

9.0 
9.0 
10.3 
11.2 

0.4 
0.6 
0.4 
0.6 

2609 
2714 
3119 
2976 

,UX 
Aug 
Up 
Oct 

44.9 
44.2 
44.7 
45.5 

23.5 
24.6 
24.0 
23.5 

19.2 
1149 
16.9 
37.9 

11.1 
1.9 
12.0 
12.8 

0.6 
0.4 
0.4 
0.3 

3275 
3242 
3414 
2973 

New 
Dec 

44.3 
£0.6 

23.1 
25.5 

16.0 
16.1 

13.6 
15.2 

0.' 
0.5 

2763 
2505 

Tocta £6.2 23.6 16.7 U.1 0.4 
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PAIT III - TAIL! 16
 

SA .LE SZE (m) An ERCTACE or CRILDW' LESS T1WA 70 PERCENT OF 1EfERNC! 
FOR WIEGRT FOR AGE Il T A.ID SEASON OF YT-AR* 

Season 

INoveber-Tebruary Hatch-Jiane Ju7l-Octobec 

Age Groups 
Zsl Hosth8 1 	 x z 

6.2 4347 3.4 4479 5.911-9 	 3831 


10-15 3889 L1.5 	 3754 1n.1 4249 14.4 

3635 4364 13.116-20 3482 11.5 9.3 

3625 4,73485 9.7 3127 A.021-26 


6.7 3360 7.3
27-32 2744 6.9 2577 


250 S.
6.5 209 5.
33-38 2495 


1707 5.9 :IRA 5.5
39-44 1826 4.2 


.Al 4.2

i5-0 1425 5.3 	 1265 4.1 


4.4 731 2.5 1237 5.0
51-56 	 937 

3.8 20& 10.3 221 4.457-62 275 

29 37 37.963-72 1 66.7 	 37.9 


6.7 'f27 8.
Total 24407 8.2 23472 


to centere recording sex,iZased on all Voithini. of all children enrolled 
1980-192 
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PART Ut - TABIE 17 

SAMLE SIZE (N) Amv PECEXTAcE OF CXLDIta LESS TA 70 miccaooF U umC 
rO ,zzrmT FOR AGE BY AGE AND TL49 1W FROGRAM 

Months Le Progrm* 

1-6 7-12 U+ 

2 ULu Moaths N Z 9 

3.2 0 0.01-9 322 4.3 62 

18.7 13.6 25 12.0
10-15 107 236 


28.3 13.q 199 11.116-20 46 122 

21.7 lqO 4.921-26 39 23.1 46 

28 3.6 23 13.0 109 4.427-32 


8 0.0 10 10.0 52 L.933-38 

45 8.939-4 8 12.5 L0 0.0 

45-50 3 0.0 4 0.0 25 0.0 

31-36 1 100.0 2 0.) 20 0.0 

37-62 0 0.0 0 0.0 3 0.0 

0 0.0 1 0.063-72 0 0.0 

315 12.4 669 7.8Total 362 10.5 


*Used ouLy on mey progrm ancrstan trme February L9Ao to June 1982
 
as data avatlabLe by c nter mAd year of July L942
 

I.£76 



n Percent of 

Part IllI Figure 1. 

Percentaxe of Children Less Than 
teference for wetaht for'Age and Tim to Program 

Percent1eo 
ba. 1021 

fcerence 
for Aeltktfor A~e 

20 

Ae group 

I- 9 

10- 15 
16 - 20 
21 - 26 
21 ­ 32 

Ionthe 
1-' 

322 

107 
46 
39 
28 

I Program 
-12 1]* 

62 -

236 25 
122 199 
46 1M 
23 109 

20 

-I 

15 

10 

0 

*Source: Part II. Table 11 

10 

3bmtdlb 

15 

of Age as of July. 1932 

20 25 

x- 1-6 o. In pro~ai 

o - 1-2 n. In program 
- 13t on. In program 

is 



PART III - TABLE I
 

PEKCVITArE OWSTIzIUTIOr? FOR WC1tT Of AGR PERCENT OF RZFEREIC A.O ,L4RER Of CKILDRE 
"rO CLOw. a TERZnIO THE PFROGRAI SlOW 70 FKRCEv.T or iEtnz.CE 

BY MONTHS IN FIROW AND AGE AT INVIT INTO PROCWA 

Age of 
Cohort Months 

Age aunge 
at lnmber- Percent of toference 

at Entry 
(months) 

In 
Program 

ollolw-up 
(months) 

of 
Children (70 7-7 804 Total 

43 27.9 51.2 20.9 100.0(6 3 4-9 
20.7 44. 34.5 100.0, 7-12 29 

36.4 IA.2 100.0
9 10-15 22 45..5 

26.3 42.1 lon.n112 13-03 19 31.0 

9 11. 44.6 44.4 100.0LS 19-2' 
2 50.0 0.0 50.0 100.024 25-30 


65.3 	 12.2 Lno.06-L1 3 9-14 49 	 22.. 

39 61.5 21.5 17.9 100.06 12-L7 

3n.4 26.1 10O.0
9 15-20 23 43.5 

56.5 	 13.n 100.0
12 1-23 23 	 30.4 

5 20.0 40.0 40.0 l100.0
18 24-29 
2' 30-35 L 0. 0.0 104.0 1047.0 

53.4 35.3 5.9 LO0.0
12-17 3 15-20 51 

6 18-23 37 56.4 32.A 10.8 100.0 
9 21-26 32 53.1 57.1 9.4 100.0 

12 24-29 27 33.3 4079 25.4 100.0 
36.4 36.4 100.0t8 30-35 11 27.3 

24 36-41 6 16.7 33.3 50.0 100.0 

3 21+ 39 64.1 2A.2 7.7 100.0Is' 

6 24+ 26 52.4 27.4 1q.4 100.0 

54.5 27.3 18.2 100009 27e 22 
12 	 30< 19 47.6 21.1 31.6 100.0 

360 12 25.0 33.3 41.7 100.018 
24 	 424. 7 14.3 57.1 2A.6 L00.0 

&Based on all children encertqg the proerw 1980-1942 to centers recording Se 
of children in each cohort decrease primarilyof parcictoant. Numbers 

because of 	 the time of data Co.lectioa, e.g., children entering the program 
in 1942 could contribute dat for at mot the months in program of 3, 6, 9 

and 12. 

A-4.
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Part fi, FIr.ure 9.
 

perc2sitage of Children Less Than 70 Percent of Reference for velabt
 

for Age and Sample Sizes (in parentieses) for 4 Lenths of Time to Frrrm
 

z 

Percent less 
than 102 of 
NOi crence 
for vieIght 
f ar Ag e 

(49)
10 


23 


)
 

(43	 (30
400
 

40(4
 
(219
 

20D
 11
 

24 21 30 35
 
9 12 Is 15 21
1 6 


Are In 1onthO
 

a 	- 3 moo. In program
Sources Part Ill. Table In 	 e - 6 mos. In program 

* 	 - 9 nos. In program 
- 12 on. It program 

0 



____________ 

PART II - TABLE 19A 

FRUEQC,.y AND PERCENTAGE DISTRIBUTION OF WEGRT FOR AGE PERCEWT r P..ER.NCE
 
AT "OLLC:;-U? AGES 9. 12, 18 AND 24 TS FOR ALL CWILDREN NT..RI.G TRT ROGRA,4
 

AT AGES <6 MONTRS AND ABOVE 80 PERCENT OF REF"!ENCE FOR 4EZ(= FOR AGE*
 

Percent of Reference at Follow-up 
:0i10w-up 

.e <70 70-79 A()+. Total 
in Months
 

(=as. in program) Freq. 2 Freq. X Freq. 2 Freq. x
 

9 1 5o . 196 U.9 650 72.5 896 100.05.10_____(3-8) 

12 71 9.6 225 30.5 443 59.9 740 100.0 
(6-l) 

18 42 9.3 136 30.2 272 5O.4 45n 100.0 
(12-17) 

24 12 6.3 45 23.4 135 703 192 100I(le-23) _ _ 

eThose data are provided in more detail in Table 194, i.e., stratified by 
nutritional status cohoct at entry and for additional foLlow-un ares. 
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PART III - TAULE 191 

AGZ ERCENT OF REFTERNCEFTRO VNCT AND ERCENTAf. DISTRhUTION OF JE!OGRT YOR 
TRE PR RAM AT A S <6 MC1.S*AT AGES 9-24 MON."RS FOR ALL OHILDWVI EFWTRI4G 

BY 'E!, T FOR AGE PERCEN'T O REFRM.NCE AT VN1Y 

Percent of Reference at Follow-up 

Follow-up 
90 TotalAge IPercent of <70 70-79 80-89 

Reference 2 X Iraq. Z Trec!. z
(ms.In inM'.onthspro~ran)[at Entry Freq. Z Iraq. Vreq. 

10 28.6 2 5.7 35 100.09 <70 10 28.6 13 37.1 
27 38.6 14 20.0 7 10.0 70 100.0(3-8) 70-79 22 31.4 

41.5 34.A I 12.8 100.080-89 18 11i 68 57 21 164 
90+ 32 4.4 12i 17.51 264 36.1 308 42.1 732 100.0 

23.6 1345 338 1001 100.0
Total $!82 8.2 236 34.5 33.8 

12 <70 15 46. 9 28.1 7 21.4 1 3.1 1 32 100.0 
0.7 13.0 5.6 54 100.0(6-11) 70-79 22 40.7 22 

5.6 144 100.080-89 31 21.5 64 44.4 41 2.5 9 
40 6.7 162 27.2 221 17.1 172 2A.4 595 in1 . 

[0 3T5 1 23 4M MTotal " 13:1 257 31.2 26 

4 17.& 12 52.2 0 0.0 23 100.015 <70 7 3n.4 
1 2.4 30 100.0
(9-14) 70-79 13 33.3 18 46.2 7 17.I 


23.7 6 5.3 114 100.0
80-89 30 26.3 51 44.7 2. 


900 3q A.0 137 2t.1 179 36.8 132 27.1 47 100.0
 

6 0.
Total 189 13.4 10531.7 25 33 139 21.n0 

19 100.0,18 <70 6 31.6 6 31.6 7 36.R 0 0.0 
34 100.0
(12-17) I70-79 9 26.5 I 2 61.8 3 8. 1 2.9 

9 10.1 89 100.0
8rO-89 14 15.7 I48 53.4 18 20.2 


90+ 2A 7.8 AM8 24.& 137 38.0 108 29.9 361 101).O 
7 163 32.4 165 32.8 118 23.5 303 10000
Total 5 11.3 


2 .2 j 9.1 11 1000.21 <70 2 18.2 21 6 54.5 
1 5.0 20 100.0(15-20) 70-79 6 40.0 8 40.0 3 15.0 

13 18.8 49.3 21.7 10.1 100.0
80-89 34 15 7 69 

_311m
90+ 20 7.0 63 22_U_3.9 8 20 10.
 

4 11.1 22.7 39.9 31.1 10090
Total 637 116 95 286 


0.0 0.0' 0.01 3 100.0<70 0 0 A-Il 3 100.0 0 (24 

0 0.0 1 10000(15-23) 70-79 2 23.0 3 37.5 3 37.5 
S 13.5 I 37 100.080-89 7 18.4 is1 40.5 I10 27.0 


*Based on all children entertng the proprm 1980-1982 in centers recordins Be% of 
Participants 



Part !Il, Figure 10. 

Percentage of Children Les Than 70 Percent of Reference for Weight 

for Ale for Children Entering the Program. Grouped into 

4 Coaorts by Nutrlt.onal Status at Entry 

Sample Size 

Hontho 
of Age 

9 
12 
15 
18 
21 
24 

<70 

35 

32 
23 
19 
it 
3 

70-79 

70 
54 
29 
34 
20 
8 

80-89 

164 
144 
114 
89 
69 
32 

904 

732 

595 
487 
361 
286 
155 

Percent
below 

atefereme 
for Weight 
far Age 40 

0 2 4 6 8 10 12 14 
Hoatha 

16 
of Alte 

1 20 22 24 26 28 

Percent of Reference at Entry 

Sources Part i11. Table 191 x 
o 

-

-
470 

70-79 

/ - 90# 



PART I - TARLE 20
 

STEPWISE MULTIPLE R-GRESSIONDESCRIPTIVE STATISTICS FOR VARIABLES USED IN FOUR 
AGESA.LATSES OF NUTRITIONAL STATUS C4AMNGES IETW!EN TWO 

Age Interval in Mor:hs 

6-12 12-18 18-26 24-30 

(n-701) (n-659) (n-435) (n-280) 

Indeoendent Variables* x S.D. S.D. x ... x S.. 

Weight for age 2-score 0.10 1.54 -0.46 1.65 -0.82 1.61 -1.24 1.54 

at entr7 

weight at first age 7.05 1.17 P.18 1.23 9.24 1.32 1n.23 1.47 

Months in program 2.96 1.78 6.37 3.61 8.qe 5.21 9.75 6.84 

at first age 

Participation rate 94.5 10.42 91.A 10.97 69.7 11.Nl A4.9 11.41 

at first age 

Weight for age u-score -0.5A 1.24 -1.63 1.18 -1.62 1.11 -1.61 1.19 

at first axe 

Par:icipazion rate 8q.1 10.75 88.4 10.05 87.7 10.71 A7,6 10.92 

at second age 

Weight at second age 9.16 1.21 9.17 1.34 10.23 1.46 11.47 1.55 

Deoendent Variable 

Weight for age z-sc-e: -1.68 1.13 -1.71 1.11 -1.60 1.17 -1.34 1.11 

at se-ond age 

*Sex was also included "n each analysis as an Lndevendent variable. The weights at
 

first and second ages were not included in the actual analyses but are included 

here for descriptive purposes.
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PART III - TAILK 21 

SUMA4M OF STwISI M1ULTIPLE UEGRESSZON UESULTS FOR PREDOCTIRG !IIITTOIRAL 

(41IGCT FOR ACE Z-SCORE) AT 12, 18, 24 MD 30 MOTHS OF AGE 
STATUS 

Age in 
Monchs. Sc Variable Entered 

Muliple 
R . 

lncrease 
in R2 

F 
to Inter 

Stepwise 
F Ratio 

12 
(u-701) 

1 

2 
3 

4 

Weight foe age z-score 
at 6 months 

Sex 
1are cipatiou race 

at 12 months 
Partlcipation racte 

at 6 mouths 

0.676 

0.683 
0.688 

0.690 

0.457 

0.467 
0.473 

0.476 

0.457 

0.010 
0.006 

0.003 

587.98 

12.60 
8.09 

4.19 

57.98 

305.17 
208.21 

157.92 

8 
(a-659) 

1 

2 

3 

Weight for age :-score 
at 12 months 

Weight for age :-score 
at entry 

No months in prooram 
ac 12 months 

0.723 

0.727 

0.731 

0.522 

0.528 

0.534 

0.522 

0.006 

0.005 

718.48 

8.41 

7.42 

7L6.46 

367.49 

249.86 

24 
(ns&35) 

1 

2 

Weight for age 
at 18 months 

Weight foe age 
at entry 

z-score 

c-score 

0.742 

0.753 

0.551 

0.567 

0.551 

0.016 

531.57 

15.59 

531.57 

282.54 

30 
(a-280) 

1 

2 

Weight for age 
at 24 mouths 

Weight foe age 
at entry 

a-scoce 

a-score 

0.812 

0.827 

0%660 

0.684 

0.660 

0.024 

538.93 

20.86 

538.93 

299.15 
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PART III - JLE 22 

STEWISE MULTIPLE REGRRSION RESULTS FOR PREDICTING 
AT 12, 18, 24 A D 30 M.D%.-THS Or AGE 

WEIGHT 

Age in 
Months S:eo Variable Entered 

Multiple
I R2 

Increase 
in R2 

r 
to tnter 

Stervise 
F Ratio 

12 
(u-710) 

1 
2 

Weight at 6 months 
Participation rate 

at 12 months 

0.711 
0.715 

0.505 
0.511 

0.305 
0.006 

722.00 
7.75 

722.00 
36R.72 

18 
(N-663) 

1 Weiht a: 12 months 0.738 0.544 0.544 788.14 788.64 

24 
(n437) 

1 Weight at 18 months 0.743 0.552 0.552 535.10 535.1n 

30 
(n-280) 

1 Weigh: at 24 months O.RC 0.650 0.650 515.77 515.77 

The independent variables used In all four analyses are: 

Weight at firs: age 
Sax 
Mouths In program at first age 
Participation rate at first age 
Participation rate at second age 

-I35
 



FART II! - TAM., 23 

COARZSON OF PATZCIPATS IN rOUNGRTJ ANDM MIBAR CZEMRS* O7 S1I, SALOLM 

ZN PP%.S VILLAGES N SINE SALOUMtWITH KON-PARTICITFArTS 
WEIGHT FOR AGE FUCE.4T OF REFERENCEFOR 

Weight 
fo age 

Participants in 
Kounxheul and N1bar 

Nonovarticioants 
In ??!IS V.1azes 

Age in Months X Median Ireq Freq . 1 .wel 

<5 <70 
>70 
'otal 

0 
24 
24 

0.0 
100.0 
100.0 

0 
44, 
44 

0.0 
100.0 
100.0 

0 
58 
68 

0.0 
100.0 
100.0 

6-11 <70 
>70 
Total 

4 
38 
42 

9.5 
90.5 

100.0 

1 
15 
16 

6.3 
93.7 

100.0 

5 
53 
58 

8.6 
91.4 

100.0 

12-17 <70 
>70 
Total 

5 
23 
28 

17.9 
82.1 

100.0 

3 
18 
21 

L4.3 
85.7 

100.0 

8 
41 
49 

L6.3 
83.7 

100.0 

18-23 <70 
>70 
'otal 

3 
26 
29 

1Q..3 
89.7 

100.0 

0 
6 
8 

0.0 
1.0 

100.0 

3 
32 
35 

8.6 
91.4 

100.0 

24-29 70 
>70 

otal 

0 
25 
25 

0.0 
100.0 
100.0 

1 
11 
12 

4.3 
81.7 
1.n 

1 
36 
37 

2.7 
97.3 
100.0 

30-35 <70 
)70 
Total 

0 
13 
13 

0.0 
100.0 
100.0 

2 
9 

11 

18.2 
87.8 
100.0 

2 
22 
2' 

8 .3 
91.7 

100.0 

36# <70 
>70 
Total 

3 
52 
55 

5.5 
94.3 

100.0 

1 
32 
53 

1.9 
96.1 
100.0 

4 
106 
106 

3.7 
96.3 
100.0 

*Using October L982 attendees' data 

x2 12.16, p ) 0.03Roinosenesty of ausociation across strata 

Overall degree of association X2 a 0.579, 0 >> 0.10 
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?ART IV - TA.ILE 1 

MOTHI' S 1mOLDGE 

Good ooTr 

Grovwth Charts 29 (662) 15 (34%) 

General Health 13 (41z) 26 (59;) 

PART IV - TARIE 2 

MOTERS' IOT A-ION 

Understand Don't Understand 

Program Objectives 33 (75%) 11 (25%) 

Comit of Regular Attendance 42 (95z) 2 ( 5K) 

Tag No 

Attend vithout food 42 (95K) 2 (5K) 
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PARl IV -- TABLE 3 

mlu1MS9 INITIATIVE 

CEtUE 

Comnittee Activities 
Undertaken or Planned 

No Te It yes, Designate 

In-program 
Reatios o 
Scale i-S 

Camberese 
I 

Z inimcbor x Mothers built cenier plus matersicy unit 4 

Attislam 

iigmoma U 

x Thinkims about gardening project 3 

1 

Fouse .&. Field team usable to Intervieu mother cemittee member. 

Touba e I 

S 
tellnsara 

Ca. 

x Gardenia 

Gardenia& 

and chicken-raislng. 

Thille Boobacar • I 

Waouade 

Naka 

U 

z 

t 

1 

MODIarkka 

bar 

V~bal • 

aCollected 

Thinking about establishing collective farms 

money cobuild a new warehouse even 

though so food had arrived over several 
months 

3 

4 

I 

M Sirakb 

Nber 

x Gardeniag and chicken-raising 

zThiking about cloth-dying project to raise 

Mosey to pay for medicine 

S 

Sources May 3963 field Work qmeatlomsalre. 



PUT IV - TAILE4 

m0Tm ,' TZ= xN nOGlut: 
NIUZ5 OF CI=Rf.P NROLL D FOR 43 NOTNS T"UnTn VIMD 

Children EverChildren Nov Children ornerly 
EnrolledEnrolled Enrolled 

Mother MotherMother* Mother Mother Mother* Mother Mother Mot'qr* 
3 N . 1 No. 2 No. 3go. I No. 2 No. 3 No. I No. 2 No. 

(1.16)01 (Va15) (N-14) (N=14) (NU15) (N14)(N-14) (N-13)01) 


Total1
 
45 51 49Children: 18 22 21 27 29 28 

Average Child­
Ten/Mother: 1.29 L.18." 1.5 1.93 1.93 2.0 3.2 3.4 3.5 

6 Mother No. 1 s Committee amber. 

Source: May 1983 field Work Questionnaire. 
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PART IV -- TABLE S 

CENTER SETTING AND DIRECTOR CUARACTEISTICS 

Qualification Length of Director 

Cancer Type of Caster Age of Cester of Director Training Tim is Center 

Camberese Dispensary 5 years Medical Technician 2 years 4 years 

Ztsminc r Social Sub-canter 30 years -Co-unityNealth Worker 5 mouths 9 moths 

Aftlslam Roligious N et. 7 years State Nurse 3 years 3 years 

Diseoa Dispensary 3 years State Nurse 3 years 3 years 

F--cue Health nut 4 years Coi-,nity Health Agent 2 years 2 years 

Touba Sale Dispensary 5 years State Nurse 3 yrs.(Nik) 3 years 

Velisara Dispensary 4 years Nursoos Aide 2 years 211 years 

* Gas Dispensary eat. 7 years State Nuree/Hidwife 3 yrs.(N*) I year 

Thllie Soubacar Dispensary S years State Nurse 3 years S years 

Uaouana Dispensary 6 years State Nurse 3 years 6 years 

make Dispenary to years State Nurse 3 yrs.(M') 10 years 

N'Diarekba Dispensary unknown Health Agent 2 years 7 mouths 

Iar Dispensary 30 years Medical Technician 2 years 30 years 

pasbal Religious Dispensary 2 years Teacher 3 yrs.(N) 2 years 

ND Sirakh Dispensary a years State Nurse 3 yrs.(Uk) A years 

bour Social Sub-center est. 12 years Social Assistant 3 yr .(N*) 2 years 

Averaoe 6.9 years 2.5 yaers 3.7 years 

a iscludin5 nutritlow training 

Source: Field Work I and Field work It (may 1923) field Work questionnaire. 



Total 

PART IT - TABLE 6 

SUPERVISION* VISIT EYCCTED OR NOT DUING TIZ PAST TEAR 

Regional Departmntal Regional Departmental 
Doctor Doctor Coordinator Coordinator Cathvel 

3 3 11 12 11 

0ther 

1 

Percent 
of Centers 192 25Z 692 752 690 6Z 

Percent of 
Total Visits 72 102 262 292 262 22 

A-9 1
 



PART IV -- TABLE 7
 

VOKLOAD, WjUBEU OF ClIlLDEN. GROUPS OR WEIGHING DAYS, AND AVAILABLE iEL 

In-program 

Total Number of Number Rati1 of Ratio of Rating 

Number Groups or of Avail- Children to Cildren. in Number 

Center 
Children 
Served 

Welahing 
Days 

Children 
to Group 

able 
Help 

Available 
Help 

Welghigng Ses-
iaons to ilp 

Per Croup 
Scale I-5 

Camberemes 350 10 35 3 1:117 1:12 3 

Zigulacbor 272 a 34 3 1:91 1:11 4 

Afflnam 238 7 34 2 1:119 1:17 4 

Sigmona 2'4 4 71 4 1:71 Is18 I 

Feus" 132 4 33 1 38132 3:33 4 

Tomba sale 264 a 33 2 13132 I17 4 

Veltioara 106 4 27 3 i:36 134 5 

Cas 344 a 43 4 1:86 1:11 3 

Thille *otbacar 527 12 44 2 1:263 1:22 2 

Uaosudea 350 7 so 2 3:175 1:25 2 

Usks 150 6 25 3 1:50 1:8 5 

U°,0orem" 192 6 24 1 3:192 3:24 5 

gbar 342 9 38 4 1:86 ISO 3 

IFwbal 441 9 49 4 1:130 1:32 2 

M Siakl 230 a 35 1 1:280 3:35 4 

1beur 741 13 57 4 1:35 Is14 3 

Average 33 7.3 39 2.7 1:133 3:1 

Sources: 	 CR5 Nester erts for January 393, except for astaerlsked centers for which Informtion oR total 

numer of children, and groups was obtained feem Wield Work I questionnaire aneers. 
IL. -983 --- d .4 - QL:o'.o..._ 0. 



PART IV - TA3LI 8 

AVAIL&NILITY Of TZACHIG YATERIALS 

Educational Materials Food Demonstration Materials 

Reference Audio-Visual
 

Yes 	 No Yes - No Yes No 

9Total 12 4 4 12 7 
252 44% -Percent 75% 

Sources: 	 May 1983 field Work Questionnaire 

PART IV - TAILE 9 

1,TIZTOAL VALUE OF POGRIA. AND A'AILAZ-L TITLE 11 RATIONS 

Ouanctiy-	 Nutrients
 

Kilograms Grams Calories Protein
 
per Month per Day oer Dav *or Day
 

PogTa:ed Ration
 
945 43
Per Beneficiary 7.5 250 

Actual Ration per
 
Beneficiary (80Z
 

200 756
received in Center) 6.0 	 "3'
 

R .on Received by
 
Family or Mother
 
(1 ration x 2.45
 
for one mother
 

1852 	 84and 1.45 children) 14.7 490 

1360 37)
(Requreuments of vo-year old child: 


Sources: 	Hay 1983 Yield Vork Questionnaire 
CR5 Compiled nuformation, by Center 
Cowmodit:es Reference Guide. calories and potein gramsufor Title 11 

oods, per 100 grams: CSM, 380 clsi, 20 prot.; ST Grits, 360 cals, 

16 prot.; Sf Cornmeal, 392 cls, 13 pToc. 
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PART IV - TAIL! 10 

LflRGT OF TI.M TITLE It FOOD LASTS IN THE ROUSEROLD 

Mothers' Responses to Rov Long Each of the Tice 
It Food Lasts 

Number of Davt 

Corm~kal, 
C3X Sorghum Sesoule 

Averae 14.6 13..3 12.4 

12.7 

Source: May 1983 Field 'Wok Questionnaire 

A-94
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APPMCTX 3
 

Description of the CRS Proram 

The Nutrition and Health Program for Vulnerable Groups* (PPWS-GV) for which 

CRS provides food and a growth surveillance system, Is coun:Tywide. AMAS 

(Bureau d'Alimentation et de In Nutrition Appliques au Senegal) ts the 
of Health responsible for the programsupervisory agency within the In :•try 

The feeding and health activities in which CISin cooperation with Cathwel. 

participates are governed by a general agreement (the original of which was
 

1960. and then renewed t 1973). The SAVAS/SS 	 program issigned in 
governed by a separate contract which vas signed In January 1973. The 

objectives set forth in this agreement are general in nature and ca.1 for 
groups described asnutritional and health protection of vulnerable 

under-fiva children and pregnant/ lactating women. Article V deals with 

evaluation and not" that since the "fundamental objective" therein is 
"1ma ig understood the Important relationship that exists between food and 

grovth, between foods of different values and child health," an evaluation 

should then study growth gains and mortality in relation to rates of food
 
5 calls for a "technical and
supplementation. Section specifically 

made 	 every two years by WAS for submissiona-dtnistrative evaluation to be 
name of the Government ofto CRS through the Kliistry of Health in the 

all of the provisions of the convention have been carried out,Senegal. Not 
e.g., the program does not target pregnant and lactating women, but furnish
 

food and education to the mothers of under-five children.
 

In Senegal is carried out In locally run centers,The CS-sponsorod progrm 

the majority of which are governuent dispensaries. Cent r sites ran be
 

recoamended by the Regional decine-Chef. lowever, CRS must assur'e that
 

is a person at the center who is willing and available to carry out
there 
adequate space for the weighing and otherthe 	 progrm=, that there is 

the foods. Onceactivities, and that there is adequate storage space for 
enall these basics are assured, Cathwael and the requesting center make 

agreement which includes the following points: 

five their may registered in the0 	 Children under and mothers be 
more 	 than two children.progrm; and one nother nay not bring 

must be carried out using an0 	 Growth surveillance of the chil~ren 

acceptable growth surveillance system.
 

are0 Food vations, with both nutritional and economic 	value, supplied 
center.regularly by CRS and distributed properly by the 

0 otbers are taught during the monthly session, held before food 

distribution, the use of the donated fools and their local 
are also taught, byequivalents. At these monthly sessions mothers 

means of the growth chart, other Important factors that affect the 

nutritional status and the prTees of their children. 

to 	 to attend0 	 Hothers, at registTation, are asked make a coitment 
the program regularly, to participate in all the program activities, 

and to do all that they can to make their children grow adequately. 
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The number of centr.r has increased rapidly from 132 in L 1976 to 434 in 
September of 1981. Over 400 centers are operating currently in all of the 
relions of Senegal vih a majority in Sine-Saloum, Cassmance, and Fleuve. 
BeneficiarLes include an estfaced 110,000 children and 90,000 mothers in 
norcal times. 

Coverage of under-five children in the country range fron 1.5 In Cap Vert to 
28 In Fleuve Region. Coverage In Sine-Saloum for the first calendar year 
q,.arter of 1982 was 8.5Z Overall country coverage was 10:. 

Corn-Soya-Milk (CSK) and either soy-fortified cornmeal or soy-fortified
sorghum In quantities of 3.73 kg. each are distributed monthly to each mother 
or child, or 7.5 kilograms per Individual. Minimally a mother-child pair
receives 15 kg. of food per mounth, CRS has calculated the actual program 
average received per beneficiary family at 2.2 rations or 16.5 kilolrams per 
family per month. 

The CRS program in Senegal is the only one in Africa using "traditional" 
coomditiea rather than the usual mixture of cerea&/lk/oil in a 2:2:1 
ratio. 

Data 	Collection at Each Cencer 

The procedures used In the growth surveillance system at the iflhS centers 
are as follows. 

Mothers are required to bring their children to the prog m"monthly on an 
asigned day. On that day, the children are weighed on a beam scale, 
accurate to 100-200 g. The weight is then recorded on the child's 
Individual growth chart and also in the center's growth register. Age in 
months is also recorded. Weight-Ln-kilos Ls then plotted against
age-Ln-months on a Master Chart and the child's percent of Earvard Standard 
is calculated from the Harvard Standard growth curves, which are 
superimposed on the veight-for-age guide. All the children attending a 
center on one day are plotted on this chart; hence the aume mauster Chart." 

Once the dot is made on the Master Chart for the child and his/her percent
calculated, a large dot is then made on the individual chart at the correct 
percent Line.
 

It can be seen chat :e .aster Chart has two main functions: 

1. 	To decermine a child's percent of standard so that the Individual 
chart may be filled in. 

2. 	To follow the nutritional status of the group of children an a 
whole. 

Nucricional status is reported not only ac the center level but also at the 
nat.-onal CIS office in Dakar and at the SCAfrica Regional Office In 
Nlairobi. 

The Individual growth chart has a number of functions, which Include: 



V711.3
 

1. 	 It is an educational tool for the mother to ahoy her the propess 
of har child and the relationship of good growth to good feeding. 

2. 	 It ts a diagnostic tool for the health yorker to check if the 
child Is growing adequately. 

3. 	 it is an evaluation tool (less frequently used this way) when 
is needed In addidcion to Masterlongitudinal data on the progra 


Chart data.
 

4. 	 It is a check on the mother's comutuent to feed her child
 

adequately.
 

5. 	 It is a membership card which shows that the child has been 

registered in the program. 

Ideally, in order to carry out functions 1., 2., and 4., the center 
should also speak to the mothers, about the progress of theirpersonnel 

children, at the clue of recording age, weight and stacdards.
 

Data 	Collection Dakar
 

At the. and of each nonch, nearly all 	of te centers sand the Master Charts 

which have been plotted that month to CRS/Dakar. Centers are also supposed 

to send monthly reports on the amount of food distributed, amount of money 

collected, number of beneficiaries, now enrollments, etc. 

Both the Master Charts and the monthly report forrs are collated and 

sumarized at CES/Dakar. Master Chart sumnaries are prepared monthly !or 

each center and subsequently for each region. These su=aries contain the 

numbers of children In tan percentage-of-standard ranges (below 60, 60-65, 
and 	 also the number and percent of children65-70, and so on up to 100) 

below 80% of the standard.' A suary sheet containing the above information 

is kept for each center. Abou: every six or nine months, a Master Chart 
immary report is prepared. Information on centers by region Is prepared as 

well as regional su:maries and graphs. Included also, in addition to 

percents of underweight children, is an evaluation of the quality of '.as:er 

Charts from each center. 

Monthly report forms are used administratively for such pu.poseU as 

calculating the mount of food needed for delivery to the centers for the 

next quarter. One can also get some idea of the regularity of attendance at 
etc.
the center, whether or not the correct ration is being given, 

CRS/Dakar has devised an efficient system for compiling and checking these
 

reports. Eight people on the CRS staff are each responsible for one region. 

Each region and each department has a sepacate dossier so that errors or 

omissions are easily followed. Master Chart data, however, is kept io a 
sheet for each center. Centers are still filed by
separate book, with one 
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region ad by deparcment so thac cros-cbheck Ln of Hester Charts and monthly 
reports is very easy. 

Because of the difficulty, however, in making frequent checks of the 
original monthly reports and the original Master Charts, the data collection 
fom these sources must, at present, be classified as only fairly reliable. 
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PIPZDI C
 

Anthropometric Definition@ of Malnutricdon
 

Introduction
 

This appendix ins intended to provide a brief discussion of statistical results 

which were obtained to examine the definition of malnutrition by the use of 

points for weight for as* percent of reference and totwo different cutoff 
explore classification results and interrelationships among five 

the percentanthropouetric measures for two statistics, viz., the a-score sand 
are childrenof median. The results presen:ed Ii this appendix based on all 

in the study sample who had at least one anthropomtric statistic 
retilts should be considered rather(approxtately 2,000 children). These 

LDCs becausemore qualitative than quantitative for their extension to other 


of their being conditional "on the age and sex distribution of this sample.
 

Nevertheless, they are based on a regional random sample of children under 5
 

years of age and can probably be considered to be generally consistent for
 

other regions of Senegal and extend to similar situations ir other les
 

developed countries.
 

and 80 Percent of Reference for
Sensitivit, and SpecificitZ of 70 

Welght for At* as Defnition Points of Malnutrition
 

There were 2,012 children for whom weight for age and weight for height 

both For purposes comparing two cutoff pointsstatistics vere available. of 
of of edianfor defining malnutrition on the basis weight for age percent 

(VAr), all children were categorized according to whether their weight for 

beight s-scores vere less than -2 or greater than or equal to -2. 
be expected to beApproximately 2.5 percent of a normal population would 

crossconsidered malnourished based on this criterion. Table 1A provides the 
for height %-score categories with the weight for ageclassification of weight 


percent of median categories for the 70 percent and 10 percent cut points.
 

Used on the categoriation of the weight for height &-score, 6.4 percent of 

these 2.012 children would be considered malnourished. The corresponding 

percentages of children defined as taluourished sacord-.; to 70 percent and 80 

median weight for 12.1 and percentpercent of for age are per:eat 35.2 
as
respectively. Thus, the overall percentage of children defined 

height s-scove is closer to thatalnouri.hed according to weight for 

percentage defined as malnourished based en 70 percent of reference for age.
 

1A were used :o estimate the probabilities includedThe frequencies of Table 
in Table 15. These probabi2i.ites are defined in Flaeiss's book ii al 

are for evaluating theEL.Zovo2ofl and conuly used 

performance of dispostic tessa. The sensitivity of the VAI)I cutpoint of 70
Methods fotaeSS 8nd 


say that this the probability of a childpercent is 0.434. That is to 
s, given that the child is
being defined as malnourished based on this t:rt. 

canconsidered malnourished based on weight for hex a-score. It be seen 

that the 80 percent cut point for WAPH yields a more sensitive indicator of 

*We vf.use the complement of Tleiss' definition of specificity as It Is more 

widely used in epidemiOlog?. 
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msalnutrition as the sensitivity Is 0.773 for this cutpoint. lover, the 80 
percent cucpoLnt for VA? is seen to be much less specific than the 70 percent 

point. This is because approximately 90 percent of the children co idered 
normal based on veeiht for height s-score are considered normal according to 
70 percent VAPM criterion, whereas only two-thirds, 67.7 percent are correctly 
classified based on 80 percent WARM. 

The predictive value of the WAPM cutpoint is defined as the probability of a 
child below the '.A cutpoinc being malnourished based on his/her weight for 
height :-9core. These .as.ulcs indicate chat the WAFM. 70 percent cutpoint is 
more predicz:±"e by this definition. lovever, it should be noted that the 
predictive values !or03oth cutpoints are low, i.e. 0.228 for 70 percent WA.. 
and 0.141 for 80 p.:can: WA2H. 

This table also I.cludes the estimated false positive and false negative error 
rates w ch would be expected to obtain if the 70 percent or 80 percent WAP. 
were used as a sc:eening tel. The false positive rate is the complement of 
the predictive value, and it can be seen that the 70 percent WAYH cutpoint 
yields a lover false positive rate than the 80 percent cupoint. Nowever, 
both of these false positive rates are very large. The 80 percent WAPM 

cucpoci: ialds a somewhat lover false negative rate and both of chese races 
are ver- low. 

These results provide a description of the classificarion which could be 
expected based on these cutpoints. These statistics, particularly the false 

positive and negative error races, mst be evaluated for the tvu cucpoint 
choices vis a via their intended use in Senegal. e.g. screening or 
sureillance. 

In table 2 we can ezamine the effect of using the 70 percent or the 80 percent 
cut off point of weight per age in a typical center with 201 children. We 
assume that there are 13 children (6.5 percent) malnourished i.e., below-2 
S.D. o weight per helht. If we use the 70 percent QU off point, then 6 of 
these 13 children vill be considered malnourished. If we use the 80 percent 
cut off point 10 of the 13 malnourished children All be included. On the 
other hand, the false positive rate will increase much more drastically. 
Using the 70 percent cut off 19/18 children will be classified as 
malnourished who are not. Using the 80 percent cut off point 61/18 children 
will be misclassifted when they are not. This difference in specificity would 
cause a great deal of misclassification which would make surveillance using 
this cut off point uch less efficient. On the other hand, for s.:eaning 
purposes wheze selection of individuas for treatment is the goal, sensitivity 
is usually considered more important and in this case, an 80 percent, or 
perhaps even higher, cut off might be ore appropriate. 

If surveillance is the desired use of WAMl then the 70 percent cutpoint can be 
recommended based on its predictive value, specificity and its smaler 
statistical variation (See, for example. figures 1-2 of the results for Part 
2). However, any percent of median statistic should be used very cautiously 
for analytic or coparative purposes as this statistic is age-related. This 
topic is addressed later in this Appendix.
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Co-=ariaon of the ?iva AnthroIosetric Measures and Tbeir Classification 

of Kalnutition IInChildren 

The data for these children vere used in several ways to explore the 

relationships moug the anthropometric measures. For the purposes of these 
50 percent cutpoints vere chosed to definecomparisons the WAPM 70 and 

in this saple. The cumulative d-.&tributions for all
malnutrition ofused to dete.cdne the cutpoints of the percentanthropoatric measures vere 

of malnourished childrenmedian statistics which would yield pere-tages 
defined as malnourished b.? the 70 and 80

corresponding to the percentage 
percent WA/M cutpoints. These corresponding percent of mdian cutpoints are 

included with their approximate (no standardization for age was pertormed) 

&-scores in Table 3. 

All children with available data were categorized by each pair of 

and for each cutpoint, and the percentage of correctanthropoetric measures 
table was calculated. These

classification (in agremen!) in each fourfold 
percentages are presented in Table 4. 

are that the lower cutpoints yield betterThe important findings of the table 
and that the tvo arm circunferenceagreement msau the anthropometric measures 

demonstrate the highest percentages of agreement. Tor the cutpoincsmeasures 
of agreement for all pairs

corresponding to 70 percent WAYM, the percentages 
are at least 80 percent.
of anthropouetr0c measures 

Lin -r Association Betver Pairs of nthroyoetric Measures for Two Statistics 

a-ecoresmoment correlation coefficients based on
The pairvise Pearson product 

and percent of madian statistics are presented in Table 3 for the ten pairs of
 

highlyThe arm circumference measures werea8thropomtric measures. 
both weight age was highly correlated with

correlated for statistics and for 
both s-score mad percent o. sadism. Weight fLT ageweight for height for 

end arm circumference s-scores also correlated highly with both height for sa 
and weight for height were not at all correlated for

for ale. Ieight for age 
either statistic.
 

the Percent of Median Statistic!Iortant Considerations Reardint 

used percentage of mdia
Some investigations, Including this one, have 

statistics for categorizing children into nutritiona levels because this 

for this purpose in studies of this type. The 
statistiL has often been used 

derived from the .CU/CDC anthropometTic stsm#aTd ad
results of Table 6 Were 
show that this statistic fluctuates (generally increases) with age and 

stature. Obviously, this is an undesirable property for a statistic to 

possess. 

a child's size and is related 
The 3-scoTe is a measure of relative position of 

to a child's percentile. Thus, if a child maintains hIs/her site relative to 
(and percentile) temins


the reference population, then his/her s-coTe 
the results of Table 6 demonstrate that under these 

constant. lovever, 
n1 remain conscant and will,

circumstances a child's percent of median will 
or 

!n fact, generally increase with age (until approximately 36 months of age) 

even though the child has not improved relative to the referncestature 
occur for both sexes and are mot pronounced forpopulatioul These increases 
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veight for age and veight for heAht and are probably of negligible eiportance 
for height for age. 

The authors would like to caution other invesctigators againser the use of this 

statistic for evaluating changes in nutritional statue asmng a group of 
children when no suitable coeparison group is available. One can itagine a 

vwithgroup of childre4 all entering a 	 feeding program at 3 months of age 
-2.0. These children vould therefore haves-scores far weight for age near 

percent of median statistics neaa 70 per:e.:. At 2 years of age, all of these 

children would be at 80 perco.: o! =edian or 3:eater even f each child had 
maintained his/her exact positiion 	relative to standard. Consequently, if a 

available for evaluating the nutritionalsuitable comparison group is not 
impact of an intervention program, the s :tis:cal analysis of results should 
be based on either z-stacist±:is or percettle frequencies for the 
participants. 

A-LOZ
 



APENDx C - TALE U 

CONPARISON OF TWO MTPOlITS FOR IEIGRT FOR AGE PERCENT O? REFEEnuCE (wArn)
 
R CATEGORZATION RESULTING FROM 1EZORT FOR HETGRT Z-SCORES (WHZ)
 

Weight for Age Percent of Reference 

>70  
Veight <70 Total <80 I >80 I Total
 
for Height
 

rov 22-score I Free re 2 Free row 2 Free raw 2 Free row 2 Free row 21 Free 

<-2 	 Freq 56 43.4 73 56.6 129 100.0 100 77.5 29 22.5 129 100.0 
6.4
Col 2 22.1 4.1 6.4 14.1 2.2 

,-2 	 Freq 190 10.1 1693 - 89.9 1883 100.0 6019 32.3 1274 67.7 18R3 100.0 
Col 2 77.2 95.0 93.A 85.4 47. 93.6 

I 	 I _____I_ __ __ 

Total 	Iraq. 246 12.1 1766 87.8 2012 100.0 709 35.2 1303 64.8 2012 100.0 
Cal 2 100.0 100.0 100.0 100.0 100.0 100.0 

APPENDIX C - TABLE 13 

ETFOTHETICAL* SENSITIVITT , SPEC-FiZT, PIEUDiCTVE VALuE AnD ERROR RATES
 
FOR TWO CUTFONTS FOR WC0IZT FOR AGE PERCENT OF REFERENCE
 

Obseved Value 
for WAI CutpoLnt 

Measure 	 Definition 7n2 (02 

Sensitivity P(vam < cutgointlvh a-score < -2) 0.434 0.775
 

Specificity P(vapm ) cutpointjth &-score > -2) 0.99 0.677 

Predictive Value P(wh -score < -21vse < cutpoint) 0.220 0.161 

False Positive Rate ?(vh z-score > -21wva. < cutpoLnt) 00772 0.859 

False Negative Rate P(vh s-score < -2jvave ) cutpoLnt) 0.041 (022 

*Based on Table 1A, adopting weight for heLght x-score categorLes as *true'
 

state 
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APFEDIDX C - TABLE LA 

TOR AGE PERCENT OF R FENCE (VAPH)COMPARISON OF TWO CPOZITS FOR WIGRT 
SY CA=!OIZ.ATION RiSuLTInG FROM wICGT 0 REZTG1T Z-SCORES (T'4Z) 

Weight for Age Percent of Referenice 

Weight <70 >,70 Total <80 >.0 Tota,
 

for Reight I
 
cow 2 free row ,1. : ro X1 Frea ro ,2-score free r 21 free raw X free 

<-2 	 7req 56 63.4 73 36.6 129 100.0 100 77.5 29 22.5 129 100.0 

Cal Z 22.8 4.1 6.4 14.1 2.2 6.4 

>-2 	 Preq 190 10.1 1693 a 89.9 1843 100.0 609 32.3 1274 67.7 1883 100.0 

Cal X 77.2 95.9 93.6 8s.q .17.4 93.6 

12.1 	 1766 87.8 2012 100.0 7M9 35.2 1303 64.8 2M12 100.0
Total 	Freq. 246 

Cal 2 100.0 100.0 100.0 100.0 100.0 100.0 

APEMDL C - TABLE 13 

•RYTOTHjTI(MI.* SENSITIZVTY, SPwCIF'CZTT, PREDZCTTVE VALUE AND ERROR RATES 

FOR TWO CUTOINTS FOR WEIGHT FOR AGE PERCENT OF RE .RgEE 

Observed Value 

for II*PM CutpoinC 

7M2 A"l
Definicon 


-2) 0.434 0.775
 

Measure 


Sensitivity P(vap < cutpoincwh x-scoce < 


Specificicy P(vasu < cucmoincl,,h z-scaore >-2) 0.101 0.323
 

PredLccive Value P(*vh x-score < -21l4apm < C ou:inc) 0.228 0.141 

False Positive Rate P(vh x-score > -21 wpa < cucpotnt) 0.772 0.859 

fals. Negative Race P(vh t-score < -21wago Z cutpoint) 0.041 0.022 

*Based on Table LA, adopting eLght for height u-score categories as "rte"
 

scate
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APPENDIXC C - TAILE 2 

'-"" ER.NCE ZY WE!GRTEXPECTD* FIREQMNCY DZSTRSTZONS FOR WEZGRT FOR AGE PERCENT 
WITH 201 CmLDnN It mR FEEDvinGROGRAoM
FOR RMEO!T Z-SCORE FOR A TJ??CAL CENTER 

Weight for Age Percent of Reference 
Weightfor Roght <70 >70 Total <80 >RO Total
 

f-'ore <70
 

<-2 6 7 13 10 3 13
 

18 61 127 LAN
>-2 19 169 


1 25 176 201 I 71 130 201f
Total 


*ased on results presented in Table LA.
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AEPI(DIX C -- TABLE 3
 

IPI[rTAI OF HIIAN OrrITPNTS AND 2-SIStS FOR IR AIITHIOPETUIC IWASIIIKVS 
AcBE iKASF") oN TiIK

r10 AmD w FEImtew il REVtEnICE oF wUIrT Foi11RISpowli|mI 10 

OILSEIVEIED afIUATIVF DIrti3ITIANS 

Arm cr--tmferesce
 

for age for bellhtI
 
Arm circusfereace 


iUSIghI for ileighli HelfbL for Ageihllght for Age Percemt age
of 

Median Z-scoreI Median Z-score 2 Medla Z-scar. 
I Median 2-score childrea 2 Iedlam 2-score 

-10.65 83.49 -2.11
.66 -1.66 51.25 -3.69 79.10

(10 -2.15 11.4 

1 4.5 - 2.02 1 9.14 -1.41
91.92 -0.90 91.21 -2.2S
(81 -1.92 32.6 


IL
 



A1PPZ!D!X C - TABLE 4
 

IIZN S!UULY AND SIMULTANEOUSLY CLASSIVIZU0 By
CWfAIOW 07 PRnCENTAGE 0 O WIPRICALLYIf.ASVRZSt OF NIUTRITIONAL STATVS BASED ON

0 AMROUMOTRIC?IR$ OF FOR ME WLATIn D....TI..TRE WEIGRTESTASLISUD CTOZNTS OF 

CutpoLntti corresocdLng to VAPN 
Cutpointel corresponding to VAPM 

4802 of Reference
(70Z of Reference 

uMW WAM MPM ARlM WWI WMI AAIN AUFP 

WhIM 86.4 89.9 87.1 85.2 WAIM 76.0 80.4 78.1 71.5 

MPH 80.4 88.9 88.9 WURM 58.1 78.0 78.4 

IAIM 82.4 6O.8 RAIP 66.A 60.3 

95.3 MIM PQ.n 

belov the cut oints of both indicators
*As either above or 

M a weight for height 
14 a height iL age 
Ah - aim circumference for 846 
AM a am cLrcuateence for height 

§See Table 3 for actual values of cutpoint 
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AFENIZX C - TABLE 5 

PAUINTSE PEAOS0N PRODUCT MOM M, CORRELATION COEFCICENTS 
AM0NG FIVE AUTZROP0lTRIC VARIABLES TOR =WO STATISTICAL MASURES T0 ALL MZLDUE 

(uAZ000) 

Z-gco vs 

Weight Height Arm Circuference Av. Ciccumfece 
for H ght for Age for Age for eight 

Weight for Age 0.598 0.790 0.731 0."4 

Weight for Reight 0.006 0.608 0.429 

Relght for Age 0.430 0.069 

Aru Circuuerence 0.893 
for Age 

Percent of Median
 

I Weight Helght Arm Circumference Arm Circumfereuce 
for Height for Age for Age for elght 

sekight for Age 0.854 0.135 0.151 0.135 

Ve,.ght for Reight 0.031 0.297 0.326 

Height for Age 0.413 0.109 

A. CircLference 0.888 
for Age 
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APPENDIX C - TALE 6 

nEuCENT 	 Or ?DI3 STATIST!CS FOR Z-SCORE VALUES Y AG! AnD SEX 
"I TRW A WTPOPO4ETI(I. MEA."S RY AGE OR STATURE 

Males Temales
 

z-1core u-8core 

-1.0 	 -2.0 -1.0 -2.0
 

Weight for Age 

3 83.3 68.3 87.0 72.2 
6 t8.3 75.6 87.5 76. 
9 89.1 78.3 88.& 76.7 

Ale In Months 12 89.2 79.4 89.5 77.9 
0.n24 91.0 82.1 89.8 

36 89.0 78.1 q.4 79.& 
48 88.6 77.2 A9.A 78.A 
60 88.8 77.0 88.7 78.0 

Weight for Height 

61.0 89.8 78.0 8q.1 78.2 60.0 

68.0 91.3 81.3 89.0 79.5 66.0 

Length* in cm 
(bo s) 

72.0 
76.0 
86.0 

91.2 
92.0 
92.6 

82.4 
84.0 
85.1 

90.5 
91.2 
91.4 

81.0 
R1.9 
R3.6 

700 
74.0 
85.0 

Length* in cm 
(girls) 

95.0 92.9 85.8 q2.6 85.2 94.) 

Height for Age 

3 95.7 91.3 96.0 91.8 

6 96.0 92.0 96.1 92.0 
9 96.4 92.7 96.2 92.3 

Age In Months 12 
24 

96.5 
96.3 

92.9 
92.5 

96.2 
96.2 

9".,3 
92.3 

36 96.0 92.0 96.1 92.1 
48 95.9 91.7 96.1 92.0 
60 95.A 91.6 95.9 91.8 

Source: Normalied NC1S/CDC Anthroponetric Reference 

onths*eounded man length for ages 3, A, 9, 12, 24 and 36 
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APEDIl D 

Tabulation Results of QuestionnaiTes frou 45 Center Chiefs 
and Retional Coordinators 

A tabulation scale , reflecting the primary concerns of center chiefs, vas 
groups into topics: (1) General Remarks; (2)designed. These subjects vere 

Recomendations.Criticisms; and (3) Suggestions and 

of the copics raised in theThe 	percencages indicate the frequency 

be r=embered that thestatemants of the chiefs of centers. It should 

interviews vere free and key questions vee open.
 

TABULATION 

on the oro .amQuestion . - General remarks 

The program is of real interest for 
autritioalsurveillance . . ......... . ....... . . . 51 

a Its objective is not well understood by the beneficiary 

mothers, vho are mo ivated only by the foodStUffs . . . . . .. . . 422
 

. . .	 . •.. . . • . . . . a 132 

o 

a 	 The work is too tiring 6. . • • .. 

o 	 The design mthodology is good but the implementation 
. . .	 . . . . . 62
is not satisfactory . . . ... 

Question 2 - Criticisms made of the rogrm 

o 	 Supervision by the CRS. 

- Discourteous atti:.ude of supervisors who show 
disrespect and Lack of regard for the agents.. e • e a e• • • • 20 

- CR5 supervisors are only interested in the food­

stuffs and funds and not in the technical aspects . . . . . . . 112 

- Vague instructors - very frequent changes . . . . . . . . . . . 62 

Total: 372 

o 	 Excessive vorkload 

- The ork is toohard o. . •d. • •5Z 

• .	 12 - Zis difficult to fill the maser to! . . 

- Too many documents required (quarr'.7t reports) . . . . . . . 62 

Total: 322 

A-LIO 

http:quarr'.7t


resources
o 	 Deficiencies in the training and usterial 

-	 Lack of means of transport *.• •a.o e • •* 11 

Lack of trai-4in and prior orientation of the-

chiefs of centers. . . •a • •a • .0 . • 0 • 0 	•0 • • • 82
 

Lack 	of audiovisual aids and culinary ••,•,•,, 4%
demons~traion0 materials 


Total: 232
 

o 	 Lack of incentives for the agents 

" 	 " e" " a" " 152 
-	 No Wdunitieso e0•* e * 000 9 e0 e• 


. . 4z 
-	 Lack of r espusl.lte • •*•..... 

Total: 192 

o 	 Financial contribution of aehers 

112 
-	 Abnormall centralzeduanagemnt 

-	 igh coutribution rate , ..• •z
 

Total: 15Z 

vacci 	es and druls .. ••• •• 6Z••• .0 	 Znsufficient 

the results of
0 	 No feed-back regardian • • • • ' 6Zevaluation, (master fa ern ) . . . . . . • • 	 • • • . • 

Quesetion 3 - Suuestious and Lecomendatious 

o 	 Review of foodstuffs: 

.. .. 37Z - AsUure regularsupplies .. ... .. .. .. . . . 

* 	 232 -	 Diversification of foodstuffs * * * o * a e * 9 * 

• a * . @.• • * ......- EU 8ination of foodstuffs 

- Increase of quantitya . • . * e e **@ * 42 

Total: 602 

of human and material resources0 Increas 

. . . . . . . . . . 4Z 
- aterial resources and means of transport 

* 
- personnel • • . • . • • • • , . • • • 24Z 

Totsl: 612 
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o 	 Improveeat of technical capacity of agents 

- In-sewice training seminar and 
.. .	.*e *e e e e . .e . 242
increased seuti:Lsa;lon . . •. 


w Supply of audiovisual aids and culizary 

. .• • • • •. .• . • • • • • • • 24%demonstrationaCuhi&LS 


Total: 481.
 

o 	 Incentives for agents 
• '"••""%o * * S
 - Indemnities 	e a • • e • 


.a .... *. * .
Givingumore responsibility to agents. 

Total.: ZIW. 

0 	 lood production activities for the gradual 
. . .	 . 152replacement of 	assistance food supplies • • ........ 


o 	 More drugs an vaccine .... .. ........... 13Z
 

• • " " " 6Z
 o 	 Ez:ensionof the prlOgi .• . . . • a• • • • a• a • • 

o 	 Constuc ion of storagevatehae e *.. * e . . . . . . . @. 62
 

Other 	unantif ted- wishes and recouvenations 

o 	 Reduction of staff 

a 	 Adverising the PPIlS through the media 

a Visits by the SAXAS team
 

there positive chance inthe autitudes and behavior
question 	 Was 
o others reardint the vay their hildren are fed? 

0 0" " " 0 57Z 
a 	 Teo 0 * •* 0a 0 00 • *0 0 • 0 • • • .• • 0 " a * 

0 0 0 a 0 0 27% 
0 so * a a 0 0 0 0 0 a 00 0 0 0 0 0 0 0 0 - 0 0 0 0 

. . .	 . a "2 6z0 0 0 0 0. .0. . .a Variable 0• 0 a 


imact n the iprovement of
question" 	 Does the PllS have a real 


The children's nut $ieloualstatus?
 
. * * * * * * . 562 . . . . . . . . . . . . . . . .
o 	 Yes . . . . . . . . 

0 0 0 0 0 0 6Z0 0 0 0 * 
a o0 

. . . . . . . .0 . . . *. . . &. 62o 	Variable . . . . . . .
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.Qestion 6 - Asses e-t of the operation of the PS center bY the 

chief of center 

• • • *• • * e *• e *• * *" * *" *" e *" a 58Z
0 Good e * * e e 

a ' * " 0 " " 0 " . 27Z . . . . . . . . . . . • a . . . •
0 Very Good . . 

a • • • a • • • " a " " a a " " " " " " a " a 8Z" " " " 
0 fair • • • • 


• a * • * * • • * * * * * * 4Zo lairly Good a., * * * a * e e 

o Bad * e a* .. . .* @ * e • * e * * *.a" * * * * " " *" 2Z 

.a • 0 • a . .0 .0 0 0 ." 2Z
 
0 2o answer. • .• . . ." a ". a 0 o o 


7 - Do you have an, Quest io to ask the evaluation to=?
Question 

a quantified tabulation. Zt was mainly
This question was not subject to 

intended to be a stimulus..' The main questions noted dealt vith.
 

food supplies in particular.a Continuation of the program. 

the agent responsible for
0 Liability of the CRS iu case of accident of 

the PINS who travels to Implement the program.
 

private progam. etc.
a National progran or 

of the tabulation of the ouestiouaire for reional
11. Results 
coordinators
 

Seven (7) out of eight (8) coorclinators and three (3) departmental 
as that

cordizatots were interviewed. The muithod of tabulation is the sMe 


used in the previous part:
 

Question 1 - General 1,ressions about 	the PTrS 

0 Good design . . . .. . . .• • • • 	 • a• & " " • " " " " " " " 100Z 

• • • a • • • • • • • " • V log
0 lad Implemantation . . . . . . • • 

* a " " " £0Z 
a Good organization . . . . • a a * 	* * " " " " a " a 4 

Ouestion 2 - Criticism made 

0 Technical component (demonstration nutritional 
302a• o e* * • * * *• @ *• " aeducation) notdeveloped 

e e a @ •e *" o e 202""" o Excessivevorkload .* • e • 


0 No technical training and prior practice;
 
* e @ e e • @ * 20.*
* e• * 	 " a

on-the-job training of &gents . • 

o Very strict regulation regarding exclusions 
* e* e e o •. *** 


for absence (peripheral zones) 	 10 

o Iealth protection (Imuniation) not 	well don • • • • *• a . 102 
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o food supplies (irregulaity) • • . 302 

a Lack of incentives for agents (ldeumitieS 
0 0 0 9 0 30Z
and responsibility) . . . ** • • • e0 • • 

S Lack of audiovisualaids . ... . ...... ... . 101 

. . . LI a 	 Weakness of superviuion at the central level. . . . . . 

, Abnotma cent:alftation of the CCP (postal account) . . o s s .o Ot 

susewtssion 

* 	 hpreseive, dogmaticoand selective (foodstuffs 
and fuds only) nure of the conto de by C&S . . . . . . 0 

o Difficult to use the supervision vehicle .... . . . . . . . 301
 

o Lack of food-back . . . . . ..... •LOS•• ... •0
 

Ouestion 3 - Sugestions and Recommeud:ions
 

o 	 In-service tuaining of agents and 
sensitizacau. of populations .. . . a . .. .. . . 801 

Incentives for agens (ndemities and0 	
. • . • • • . . • . . • • • .e 401:espousibi. rt) • • • • 

Foodsuf a 
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Decentralization of the CC? (pocal aCount)
 
(keep the fmuds locally)
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